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Storage upon receipt:
® -20°C
® Desiccate
® Protect from light
® Avoid 0, and Ca?* exposure

~N

Notes: Do not dissolve in DMSO

Introduction

Aequorin is a calcium-sensitive bioluminescent protein from
the jellyfishAequorea victorighat has been used extensively as
a microinjectable calcium indicator in cells. The aequorin com-
plex — comprising a 22,000 MW apoaequorin protein, molecu-
lar oxygen and the lipophilic prosthetic luminophore coelen-
terazine — emits blue light when bound to calcium ions. Now

that recombinant proteins can be targeted to specific organelles,

cells and tissuelstecombinant apoaequorin may be even more
useful for fine-tuning investigations of intracellular calcitim.
Furthermore, coelenterazine is freely permeant to cell mem-
branes, facilitating the reconstitution of the aequorin complex
Vivo.

In addition to native coelenterazine (C-2944), Molecular
Probes’ offers five derivatives of coelenterazine (C-14260,
C-6779, C-6780, C-14261, C-6776) — designated, h, hcp
andn by Shimomura and colleagués— that confer different
Ca* affinities and spectral properties to the aequorin complex
(Table 1). Like native coelenterazine, these five derivatives can
be used to reconstitute the aequorin complex inotivo andin
vitro.” Aequorin reconstituted with coelenterazivep shows
very favorable characteristics, including a fast response to bind-
ing C&* and the highest luminescence quantum yield of these
five coelenterazine derivativésAequorins containing thep, f
or h form of coelenterazine are reported to exhibit relative inten-
sities that are 10—-20 times that of apoaequorin reconstituted wit
native coelenterazirfé. Knight and co-workers reported that ae-
quorin reconstituted with coelenterazimes more sensitive to
Ca* than is the native complex, thus providing a valuable tool
for measuring small changes in?Ceoncentration&. Coelen-
terazinen is reportedly the most useful low-sensitivity coelen-

terazine, producing an apoaequorin/coelenterazine complex that

exhibits 10,000-fold lower luminescent intensity than the
apoaequorin/coelenterazinepcomplex?

MP 02944

Materials

Coelenterazine and tlp, f h, hcpandn derivatives are sup-
plied in units of 250 pg in plastic vials. The Coelenterazine
Sampler Kit contains 25 pug samples of native coelenterazine and
all five derivatives (Table 1). It has been the experience of our
collaborators that coelenterazine undergoes slow oxidation in the
presence of atmospheric oxygen. For this reason, the products
are dried down under argon from a methanolic solution and the
packaging vial is then sealed under an argon atmosphere. Upon
receipt, these products should be stored desiccated at -20°C and
protected from light. The packaging vial should not be opened
until just prior to use and then only after it has reached ambient
temperature to avoid condensation. After opening, we recom-
mend that the packaging vial be purged with argon prior to re-
sealing in order to protect the unused portion.

Coelenterazine and the derivatives can be reconstituted by
dissolving in methanol or ethandDo not dissolve in dimethyl-
sulfoxide (DMSO), these products may be unstable in this sol-
vent. The methanolic or ethanolic stock solutions should be
stored desiccated at -20°C and protected from light; all long-term
storage solutions should be as free of oxygen as possible. The
molecular weight (MW) of each product is indicated on the vial
label.

Coelenterazine and its analogs have extremely low solubility
in water. Teranishi and Shimomura have repdrtadt 50 mM
2-hydroxypropylB-cyclodextrin produces a 280-fold increase in

Table 1.Coelenterazines and their properties.

Cat # Coelen- Em RLC * Relative Half-Rise

terazine | (nm) Intensity T | Time$ (ms)
Analog

C-2944 native 466 1.00 1 6-30

C-14260 cp 442 0.63 28 2-5

C-6779 f 472 0.80 20 6-30

C-6780 h 466 0.75 16 6-30

C-14261 hep 445 0.65 500 2-5

C-6776 n 468 0.25 0.15 6-30

* RLC = relative luminescence capacity: Total time-integrated emission ¢f
aequorin in saturating &arelative to native aequorin = 1.0. 1 Ratio of the
luminescence of aequorin reconstituted with coelenterazine analog relati
native aequorin at 100 nM &a 1 Half-Rise Time: The half-rise time is the
time for the luminescence signal to reach 50% of the maximum after add
of 1 mM C&" to a standard of aequorin reconstituted with the coelenteraz
analog of interest. All data are from O. Shimomura in Cell Calcium 14, 3
(1993).
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the aqueous solubility of coelenterazine, providing a way Luminescence Generation
to avoid the potentially cytotoxic effects of methanol addition.

Formation of aequorim vitro from a mixture of apoaequorin The luminescence of aequorin results from oxidation of

(300 pg/mL in pH 7.5 buffer) and coelenterazine (7.7 ug/mL) in coelenterazine to coelenteramide (Figure 1). If calcium ions and
the presence of 0.4 mg/mL 2-hydroxyprofytyclodextrin pro- molecular oxygen are present, coelenterazine’s luminescence
ceeds with no adverse effects attributable to the solubilizing response will diminish over time once it is placed in solution
agent. with either aequorin, the calcium ion—-mediated decomposition

The concentration of the coelenterazine stock solution can be product of aequorin (known as the blue fluorescent protein, BFP)
determined using the molar extinction coefficient. Generally, we or even the protein residue of BRPFFor this reason, solutions
dilute an aliquot of a ~1 mg/mL stock solution 1:50 with 50 mM containing coelenterazine and any of these protein constituents
sodium phosphate buffer, pH 7, and measure the absorbance of should be kept as free of calcium ions as possible until the lumi-
the diluted solution at 427 nm; the molar extinction coefficient  nescence measurement is actually performed. Our Calcium
for native coelenterazine (C-2944) in aqueous solution at pH 7 isSponge™ S (BAPTA polysytrene, C-3047) is useful for remov-
7400 cmtMt at 427 nm. ing Ca&* from buffers. Plastic vessels are preferred over glass to

avoid the leaching of Gaions from the containment vessel into
stock solutions.
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Figure 1. Ca*-dependent generation of luminescence by the aequorin complex, which contains apoaequorin (APO) and coelenterazine.
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Product List current prices may be obtained from our Web site or from our Customer Service Department.

Cat# Product Name Unit Size

C-3047 Calcium SPoNGE™ S (BAPTA POIYSIYIENE) ....cveveuieieirieieerieieeseetetseeeetseetssssesesssesssssesesssssesssesesesesesssssssssesssssesssesesesesesesesesesnsas 19

C-2944 [T =1 =T 1 (=T =V o T PSP RT ORI 250 g
C-14260 [oT0 1= =T 01 (=T = V4 | L= o o KSR 250 pg
C-6779 [ooT=T=T ) =T =TT 250 ug
C-6780 [oZoT=11=T a1 (=T 2= 4 1= N PP PR PR 250 g
C-14261 {20 1= =T 01 (== A =10 o] o J R 250 g
C-6776 [ooT=T=T ) =T 2= T4 L= o 250 ug
C-6777 Coelenterazine Sampler Kit *coelenterazine and five analogs, 25 PG €aCh™ ........cociiiiiiiiiiiieeee e 1 kit
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Contact Information

Further information on Molecular Probes’ products, including product bibliographies, is available from your local distributor or directly from Molecular
Probes. Customers in Europe, Africa and the Middle East should contact our office in Leiden, the Netherlands. All others should contact our Technical Assis-
tance Department in Eugene, Oregon.

Please visit our Web site — www.probes.com — for the most up-to-date information

Molecular Probes, Inc. Molecular Probes Europe BV
PO Box 22010, Eugene, OR 97402-0469 PoortGebouw, Rijnsburgerweg 10
Phone: (541) 465-8300 ® Fax: (541) 344-6504 2333 AA Leiden, The Netherlands

Phone: +31-71-5233378 @ Fax: +31-71-5233419
Customer Service: 7:00 am to 5:00 pm (Pacific Time)

Phone: (541) 465-8338 ® Fax: (541) 344-6504 ® order@probes.com Customer Service: 9:00 to 16:30 (Central European Time)
Phone: +31-71-5236850 ® Fax: +31-71-5233419
Toll-Free Ordering for USA and Canada: eurorder@probes.nl

Order Phone: (800) 438-2209 ® Order Fax: (800) 438-0228
Technical Assistance: 9:00 to 16:30 (Central European Time)

Technical Assistance: 8:00 am to 4:00 pm (Pacific Time) Phone: +31-71-5233431 @ Fax: +31-71-5241883
Phone: (541) 465-8353 ® Fax: (541) 465-4593 @ tech@probes.com eurotech@probes.nl

Molecular Probes’ products are high-quality reagents and materials intended for research purposes only. These products must be used by, or directly
under the supervision of, a technically qualified individual experienced in handling potentially hazardous chemicals. Please read the Material Safety Data
Sheet provided for each product; other regulatory considerations may apply.

Several of Molecular Probes’ products and product applications are covered by U.S. and foreign patents and patents pending. Our products are not
available for resale or other commercial uses without a specific agreement from Molecular Probes, Inc. We welcome inquiries about licensing the use of our
dyes, trademarks or technologies. Please submit inquiries by e-mail to busdev@probes.com. All names containing the designation © are registered with the
U.S. Patent and Trademark Office.

Copyright 2001, Molecular Probes, Inc. All rights reserved. This information is subject to change without notice.
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