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Alexa Fluor® Succinimidyl Esters (NHS esters)

Table 1 Contents and storage
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Approximate fluorescence excitation and emission maxima: See Table 4.

Introduction

The Alexa Fluor® dyes are superior fluorophores with fluorescence emissions that span
the visible spectrum and beyond. Alexa Fluor® conjugates exhibit brighter fluorescence
(Figure 1) and greater photostability (Figure 2) than the conjugates of other spectrally
similar fluorophores. These characteristics allow you to capture images that were
previously unattainable with conventional fluorophores. The dyes in this series are also
water soluble and pH insensitive from pH 4-10, to aid researchers who are working in
biological environments.

The succinimidyl esters (commonly known as NHS esters) of the Alexa Fluor® dyes

are available as standalone reagents (Table 2), giving you the freedom to create optimal
Alexa Fluor® conjugates by developing custom labeling schemes. These succinimidyl
esters provide an efficient and convenient way to selectively link the superior

Alexa Fluor® dyes to primary amines (R-NH,) located on peptides, proteins, or amine-
modified nucleic acids. Unlike other reactive moieties, succinimidyl esters demonstrate
very low reactivity with aromatic amines, alcohols, and phenols, including tyrosine and
histidine. Succinimidyl esters are preferred over other amine-reactive reagents, such as
isothiocyanates, for attaching fluorophores to amine-containing molecules, because the
amide bonds formed in the reaction are as stable as peptide bonds.!

MANO0001978 Revised: 16-October-2012 | MP10168



Alexa Fluor® 594
®

Texas Red®-X
°

Conjugate fluorescence

0 1 2 3 4 5 6
Fluorophores/protein (mol:mol)

Figure 1 Comparison of the relative fluorescence
of goat anti-mouse F(ab’), fragments labeled with
Alexa Fluor® 594 or Texas Red®-X dye at different
dye:protein ratios.
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Figure 2 Photobleaching profiles of cells stained with
Alexa Fluor® 488 dye or fluorescein conjugates. HEP-2
cells were probed with human anti-human nuclear
antibodies and then with mouse anti-human IgG. The
cells were detected using Flab’), fragments of goat
anti-mouse IgG labeled with Alexa Fluor® 488 dye or
fluorescein. Samples were continuously illuminated
and images were collected every five seconds with a
cooled CCD camera. Normalized data demonstrate the
difference in photobleaching rates.

Table 2 Alexa Fluor® succinimidyl esters (NHS esters)

® Succinimidyl Ester (NHS Ester)
Alexa Fluor® Dye — — —— —
3 x 100 pg Unit Size 1 mg Unit Size 5 mg Unit Size 25 mg Unit Size

Alexa Fluor® 350 NA NA A10168 NA
Alexa Fluor® 405 NA A30000 A30100 NA
Alexa Fluor® 430 NA NA A10169 NA
Alexa Fluor® 488 A37570* A20000 A20100 A37563*
Alexa Fluor® 500 NA A30001 Inquire NA
Alexa Fluor® 514 NA A30002 Inquire NA
Alexa Fluor® 532 NA A20001 A20101 NA
Alexa Fluor® 546 NA A20002 A20102 NA
Alexa Fluor® 555 A37571 A20009 A20109 A37564
Alexa Fluor® 568 NA A20003 A20103 NA
Alexa Fluor® 594 A37572 A20004 A20104 A37565
Alexa Fluor® 610-X NA A30050 NA NA
Alexa Fluor® 633 NA A20005 A20105 NA
Alexa Fluor® 647 A37573 A20006 A20106 A37566
Alexa Fluor® 660 NA A20007 A20107 NA
Alexa Fluor® 680 A37574 A20008 A20108 A37567
Alexa Fluor® 700 NA A20010 A20110 NA
Alexa Fluor® 750 A37575 A20011 A20111 A37568
Alexa Fluor® 790 A30051** NA A37569** NA

NA = Not available. *These products are TFP esters. See “Technical Tip: Greater Control and More Reaction Time with
SDP Ester” (X30052) on the product pages. **Alexa Fluor® 790 dye succinimidyl ester is available in a 100 pg unit size
(Cat. no. A30051) or a 10 mg unit size (Cat. no. A37569).
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Guidelines For Use

Reactivity of Alexa Fluor®
Succinimidyl Esters

Preparing the Reactive Dye
Solution

Using the Alexa Fluor®
Succinimidyl Esters

Optical Properties

Because there is often some loss in reactivity during the packaging of the 100 ug and

1 mg unit sizes, Life Technologies recertifies the reactivity for each lot to be 250% after
packaging. The method for determining reactivity may not correlate directly to the
actual reactivity of the Alexa Fluor® succinimidyl ester in a specific labeling reaction.
In particular, the reactivity of the Alexa Fluor® 488 succinimidy! ester may be as low
as 30-40%, and the amount of dye included in the reaction may need to be adjusted
accordingly.

The post-packaging reactivity for each lot is printed on the certificate of analysis.

The 5 mg and 25 mg unit sizes are packaged by weighing out, with negligible loss in
reactivity; the post-packaging reactivity is equivalent to the HPLC purity reported on
the product’s certificate of analysis.

Immediately before use, dissolve the succinimidyl ester in high-quality, anhydrous
dimethylsulfoxide (DMSO) or dimethyl-formamide (DMF). Once reconstituted, this
reactive dye solution is somewhat unstable, especially if exposed to moisture. Molecular
sieves can help to eliminate water contamination in these solvents prior to mixing with
the reactive dye. Although Alexa Fluor® succinimidyl esters are water soluble, they
hydrolyze into the nonreactive free acid in aqueous solutions.

A generic protocol for conjugating proteins and amine-modified nucleic acids with
reactive dyes is provided in the user guide, Amine-Reactive Probes (MP00143). Note that
Alexa Fluor® 633 succinimidyl ester is not suitable for labeling nucleic acids. A protocol
for labeling DNA using aminoallyl dUTP and Alexa Fluor® succinimidyl esters is
provided in the user guide, Aminoallyl AUTP (MP21664). These user guides are available
on our website at www.lifetechnologies.com.

For researchers who prefer the convenience of optimized conjugation protocols, Life
Technologies also provides the Alexa Fluor® succinimidyl esters as components of
several protein and nucleic labeling kits (Table 3).

The physical characteristics of the Alexa Fluor® succinimidyl esters are listed in Table 4.
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Table 3 Alexa Fluor® protein and nucleic acid labeling kits

- ® - -
o Protein | Microscale | APEX Antibody SAIVI" | ARES™DNA | Oligonucleotide
Alexa Fluor™ Dye Labeling Kit Protein Antibody Labeling Kit | Labeling Kit | Labeling Kit Amine
Labeling Kit | Labeling Kit Labeling Kit
Alexa Fluor® 350 A10170 A20180
Alexa Fluor® 430 A10171
Alexa Fluor® 488 A10235 A30006 A10468 A20181 A21665 A20191
Alexa Fluor® 532 A10236 A20182
Alexa Fluor® 546 A10237 A20183 A21667
Alexa Fluor® 555 A20174 A30007 A10470 A20187 A21677
Alexa Fluor® 568 A10238 A10494 A20184
Alexa Fluor® 594 A10239 A30008 A10474 A20185 A21669
Alexa Fluor® 633 A20170
Alexa Fluor® 647 A20173 A30009 A10475 A20186 S30044 A21676 A20196
Alexa Fluor® 660 A20171
Alexa Fluor® 680 A20172 A20188 S30045
Alexa Fluor® 750 530046
Alexa Fluor® 790 A20189

Protein Labeling Kit—Complete, easy-to-use kit designed for three reactions, each reaction optimized to label ~1 mg of protein.

Microscale Protein Labeling Kit— Complete, easy-to-use kit designed for three reactions, each reaction optimized to label ~20-100 pg of protein.

APEX® Antibody Labeling Kit— Complete, ready-to-use kit designed for five reactions, each reaction optimized to label small amounts of IgG antibody (~10-20 pg). It is ideal
for the efficient labeling of antibodies in serum, ascites fluid, or hybridoma suspensions.

Antibody Labeling Kit—Complete, ready-to-use kit designed for five reactions, each reaction optimized to label ~100 ug of an IgG antibody.

SAIVI™ Labeling Kit—Complete, ready-to-use kits for labeling proteins for small animal in vivo imaging (SAIVI) applications. Kits are available for three labeling reactions using
samples of 0.1 mg (530041 and $30042) or 1 mg (S30039 and S30040) with the ability to modulate DOL, or for three labeling reactions using samples in the 0.5-3 mg range
that produce labeled product of the right DOL for SAIVI applications without the need for modulation (530045 and $30046).

ARES™ DNA Labeling Kit—Aminoallyl dUTP is enzymatically incorporated, then the Alexa Fluor® dye is covalently attached to the amino group. Each kit provides sufficient
material for 5-10 labeling reactions of 1-5 pg of DNA.

Oligonucleotide Amine Labeling Kit—Designed to label oligonucleotides synthesized with an amine group on the 3’ or 5’end. Each kit provides sufficient materials for 3
labeling reactions of 50 pg of DNA.

Table 4 Physical characteristics of the Alexa Fluor® dyes

Dye Molecular Weight Amax™ Em* et CFu0f | CFy §
Alexa Fluor® 350 410 346 442 19,000 0.19 0.25
Alexa Fluor® 405 1028 401 421 34,000 0.70 0.23
Alexa Fluor® 430 702 434 541 16,000 0.28 ND
Alexa Fluor® 488 643 495 519 71,000 0.1 0.30
Alexa Fluor® 500 700 502 525 71,000 0.18 0.32
Alexa Fluor® 514 714 517 542 80,000 0.18 0.31
Alexa Fluor® 532 721 532 554 81,000 0.09 0.24
Alexa Fluor® 546 ~1260 554 570 112,000 0.12 0.21
Alexa Fluor® 555 ~1250 555 565 150,000 0.08 0.08
Alexa Fluor® 568 792 578 603 91,300 0.46 0.45
Alexa Fluor® 594 820 590 617 90,000 0.56 0.43
Alexa Fluor® 610-X 1285 602 624 132,000 0.44 0.43
Alexa Fluor® 633** ~1200 632 647 100,000 0.55 ND
Alexa Fluor® 647** ~1300 650 665 239,000 0.03 0.00
Alexa Fluor® 660** ~1100 663 690 132,000 0.10 0.00
Alexa Fluor® 680** ~1150 679 702 184,000 0.05 0.00
Alexa Fluor® 700** ~1400 702 723 192,000 0.07 0.00
Alexa Fluor® 750** ~1300 749 775 240,000 0.04 0.00
Alexa Fluor® 790** ~1750 785 810 260,000 0.08 0.09

* Fluorescence absorbance and emission maxima, in nm, conjugated to an IgG antibody. T Extinction coefficient at A, in
cm'M". 1 Correction factor for absorption readings (Ag) at 280 nm; e.g., Aggoactual = Asgo observed — (CFogo X Aoy § Correction
factor for absorbance readings (Ay) at 260 nm; e.9., Ay actual = Azeo,observed = (CF260 X Ayl ** Human vision is insensitive to
light beyond ~650 nm, and therefore it is not possible to view the far-red-fluorescent dyes by looking through the eyepiece
of a conventional fluorescence microscope. ND = Not determined.
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Reference
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Product List

Current prices may be obtained from our website or from our Customer Service Department.

Cat. no. Product Name Unit Size
A10168 Alexa Fluor® 350 carboxylic acid, succinimidyl @Ster. . ... ... ...t e 5mg
A30000 Alexa Fluor® 405 carboxylic acid, succinimidyl ester. . . ... ... ... . 1mg
A30100 Alexa Fluor® 405 carboxylic acid, succinimidyl @ster. . ... ... ... .. 5mg
A10169 Alexa Fluor® 430 carboxylic acid, succinimidyl @Ster. ... ... .. ... e 5mg
A20000 Alexa Fluor® 488 carboxylic acid, succinimidyl ester *mixed isomers* .. ... ... ... ... ... i i 1mg
A20100 Alexa Fluor® 488 carboxylic acid, succinimidyl ester *mixed isomers* ....... ... ... .. ..o 5mg
A30002 Alexa Fluor® 514 carboxylic acid, succinimidyl ester *mixed iSOMErs™ ... ... ... ... .ottt 1 mg
A20001 Alexa Fluor® 532 carboxylic acid, succinimidyl ester. . . ... ... ... . 1mg
A20101MP  Alexa Fluor® 532 carboxylic acid, succinimidyl @ster. . .. .. ... . ... . 5mg
A20002 Alexa Fluor® 546 carboxylic acid, succinimidyl @Ster. ... ... .. .. .t 1 mg
A20102 Alexa Fluor® 546 carboxylic acid, succinimidyl ester. . . ... ... ... . 5mg
A37571 Alexa Fluor® 555 NHS ester, tris(triethylammonium salt). . . ... ...t e 3 x 100 pg
A20009 Alexa Fluor® 555 carboxylic acid, succinimidyl @Ster. ... ... ... .ttt e 1 mg
A20109 Alexa Fluor® 555 carboxylic acid, succinimidyl ester. . . ... ... ... . 5mg
A37564 Alexa Fluor® 555 NHS ester, tris (triethylammonium salt] .. ......... ... ... 25 mg
A20003 Alexa Fluor® 568 carboxylic acid, succinimidyl ester *mixed iSOMers* ... ... ... ... ..o ieei .. 1 mg
A20103 Alexa Fluor® 568 carboxylic acid, succinimidyl ester *mixed isomers* ... ... ... ... ... ... i i 5mg
A37572 Alexa Fluor® 594 NHS ester, tris(triethylammonium salt). . . ... ..ot e 3 x 100 pg
A20004 Alexa Fluor® 594 carboxylic acid, succinimidyl ester *mixed iSOMErs™ ... ... ... ..ottt 1 mg
A20104 Alexa Fluor® 594 carboxylic acid, succinimidyl ester *mixed isomers* ... ... ... ... ... ... i i 5mg
A37565 Alexa Fluor® 594 NHS ester, tris (triethylammonium salt] .. ......... ... ... . 25 mg
A30050 Alexa Fluor® 610-X, succinimidyl ester, bis(triethylammonium salt] *é-isomer* ............. ... . ... .. ccciiii... 1 mg
A20005 Alexa Fluor® 633 carboxylic acid, succinimidyl ester. . . ... ... ... . 1mg
A20105 Alexa Fluor® 633 carboxylic acid, succinimidyl @ster. . ... ... ... .. 5mg
A37573 Alexa Fluor® 647 NHS ester, tris(triethylammonium salt]. . ... .. .. oo 3x 100 g
A20006 Alexa Fluor® 647 carboxylic acid, succinimidyl ester. . . ... ... ... . 1mg
A20106 Alexa Fluor® 647 carboxylic acid, succinimidyl @ster. . ... ... ... .. 5mg
A37566 Alexa Fluor® 647 NHS ester, tris (triethylammonium salt] . ... ... . 25 mg
A20007 Alexa Fluor® 660 carboxylic acid, succinimidyl ester. . ... ... .. ... . 1mg
A20107 Alexa Fluor® 660 carboxylic acid, succinimidyl @ster. . ... ... ... .. 5mg
A37574 Alexa Fluor® 680 NHS ester, bis (triethylammonium salt) .. ... .. ... i 3 %100 g
A20008 Alexa Fluor® 680 carboxylic acid, succinimidyl ester. . . ... ... ... . 1mg
A20108 Alexa Fluor® 680 carboxylic acid, succinimidyl @Ster. . ... ... .. ... . 5mg
A37567 Alexa Fluor® 680 NHS ester, bis (triethylammonium salt) .. ... .. ... i e 25 mg
A20010 Alexa Fluor® 700 carboxylic acid, succinimidyl ester. . . ... ... ... . 1mg
A20110 Alexa Fluor® 700 carboxylic acid, succinimidyl @ster. . ... ... ... .. 5mg
A37575 Alexa Fluor® 750 NHS ester, tris(triethylammonium salt]. . . ......... ..o e 3x 100 pg
A20011 Alexa Fluor® 750 carboxylic acid, succinimidyl ester. . ... ... ... ... . 1mg
A20111 Alexa Fluor® 750 carboxylic acid, succinimidyl @Ster. . ... ... ... .. 5mg
A37568 Alexa Fluor® 750 NHS ester, tris (triethylammonium salt] . ... ... . 25 mg
A30051 Alexa Fluor® 790 carboxylic acid, succinimidyl ester, penta (triethylammonium) salt.......... ... ... ... ............ 100 pg
A37569 Alexa Fluor® 790 NHS ester, penta (triethylammonium salt] ... ... ... .. .. 10 mg
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Purchaser Notification

Corporate Headquarters

5791 Van Allen Way

Carlsbad, CA 92008

USA

Phone: +1 760 603 7200

Fax: +1 760 602 6500

Email: techsupport@lifetech.com

European Headquarters
Inchinnan Business Park

3 Fountain Drive

Paisley PA4 9RF

UK

Phone: +44 141 814 6100
Toll-Free Phone: 0800 269 210
Toll-Free Tech: 0800 838 380
Fax: +44 141 814 6260

Tech Fax: +44 141 814 6117
Email: euroinfo@invitrogen.com
Email Tech: eurotech@invitrogen.com

Japanese Headquarters
LOOP-X Bldg. 6F

3-9-15, Kaigan

Minato-ku, Tokyo 108-0022
Japan

Phone: +81 3 5730 6509

Fax: +81 3 5730 6519

Email: jpinfo@invitrogen.com

Additional international offices are listed at
www.lifetechnologies.com

These high-quality reagents and materials must be used by, or directly under the supervision of, a technically qualified individual
experienced in handling potentially hazardous chemicals. Read the Safety Data Sheet provided for each product; other regulatory
considerations may apply.

Obtaining Support
For the latest services and support information for all locations, go to www.lifetechnologies.com.

At the website, you can:

Access worldwide telephone and fax numbers to contact Technical Support and Sales facilities

Search through frequently asked questions (FAQs)

Submit a question directly to Technical Support (techsupport@lifetech.com)

Search for user documents, SDSs, vector maps and sequences, application notes, formulations, handbooks, certificates of

analysis, citations, and other product support documents

Obtain information about customer training

Download software updates and patches

SDS
Safety Data Sheets (SDSs) are available at www.lifetechnologies.com/sds.

Certificate of Analysis

The Certificate of Analysis provides detailed quality control and product qualification information for each product. Certificates
of Analysis are available on our website. Go to www.lifetechnologies.com/support and search for the Certificate of Analysis by
product lot number, which is printed on the product packaging (tube, pouch, or box).

For Research Use Only. Not for use in diagnostic procedures.

Disclaimer

LIFE TECHNOLOGIES CORPORATION AND/OR ITS AFFILIATE(S) DISCLAIM ALL WARRANTIES WITH RESPECT TO THIS
DOCUMENT, EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED TO THOSE OF MERCHANTABILITY, FITNESS FOR

A PARTICULAR PURPOSE, OR NON-INFRINGEMENT. TO THE EXTENT ALLOWED BY LAW, IN NO EVENT SHALL LIFE
TECHNOLOGIES AND/OR ITS AFFILIATE(S) BE LIABLE, WHETHER IN CONTRACT, TORT, WARRANTY, OR UNDER ANY STATUTE
OR ON ANY OTHER BASIS FOR SPECIAL, INCIDENTAL, INDIRECT, PUNITIVE, MULTIPLE OR CONSEQUENTIAL DAMAGES IN
CONNECTION WITH OR ARISING FROM THIS DOCUMENT, INCLUDING BUT NOT LIMITED TO THE USE THEREOF.

Limited Product Warranty

Life Technologies Corporation and/or its affiliate(s) warrant their products as set forth in the Life Technologies” General Terms
and Conditions of Sale found on Life Technologies’ website at www.lifetechnologies.com/termsandconditions. If you have any
questions, please contact Life Technologies at www.lifetechnologies.com/support.

Limited Use Label License: Research Use Only

The purchase of this product conveys to the purchaser the limited, non-transferable right to use the purchased amount of

the product only to perform internal research for the sole benefit of the purchaser. No right to resell this product or any of its
components is conveyed expressly, by implication, or by estoppel. This product is for internal research purposes only and is not
for use in commercial services of any kind, including, without limitation, reporting the results of purchaser’s activities for a fee
or other form of consideration. For information on obtaining additional rights, please contact outlicensing@lifetech.com or Out
Licensing, Life Technologies Corporation, 5791 Van Allen Way, Carlsbad, California 92008.

The trademarks mentioned herein are the property of Life Technologies Corporation or their respective owners.

©2012 Life Technologies Corporation. All rights reserved.
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