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Table 1 Contents and storage

Click-iT® Lipid Peroxidation Imaging Kit − Alexa Fluor® 488 (Catalog no. C10446)

Material Amount Storage Stability

Click-iT® LAA (Linoleamide Alkyne) (Component A) 5 × 0.4 mg •	 ≤–20°C
•	 Protect from light
•	 Dessicate

When stored as directed, the 
product is stable for 6 months 
from the date of receipt.

Alexa Fluor® 488 Azide (Component B) 1 × 180 μL

Click-iT® Reaction Buffer (Component C) 1 × 7.5 mL

Room temperature
Copper(II) sulfate (CuSO4) (Component D) 1 × 5.5 mL

Click-iT® Buffer Additive (Component E) 1 × 400 mg

Cumene hydroperoxide (Component F) 1 × 100 µL

Click-iT® Lipid Peroxidation Detection with Linoleamide Alkyne (LAA)
Catalog nos. C10446, C10447

Introduction

Click-iT® LAA (Linoleamide alkyne) leverages copper‑catalyzed click chemistry and the 
linoleamide alkyne (LAA) reagent (alkyne-modified linoleic acid) for the detection of 
lipid‑peroxidation-derived protein modifications in fixed cells. Linoleic acid is the most 
abundant polyunsaturated fatty acid found in mammals and its lipid peroxidation products 
likely account for the majority of lipid-derived protein carbonyls1.

When incubated with cells, Click-iT® LAA incorporates into cellular membranes. Upon lipid 
peroxidation, LAA is oxidized and produces 9- and 13-hydroperoxy-octadecadienoic acid 
(HPODE). These hydroperoxides decompose to multiple α,β-unsaturated aldehydes, which 
readily modify proteins at nucleophilic side chains (Figure 1, page 2). These alkyne-containing 
modified proteins can be subsequently detected using Click‑iT® chemistry and multiplexed 
with other probes appropriate for fixed cells. Click-iT® LAA reagent can be used for various 
applications when combined with appropriate azide‑modified detection reagents and other 
related reagents.

Click-iT® LAA (Linoleamide alkyne) *for lipid peroxidation detection* (Catalog no. C10447)

Material Amount Storage Stability

Click-iT® LAA (Linoleamide Alkyne) (Component A) 5 × 0.4 mg
•	 ≤–20°C
•	 Protect from light
•	 Dessicate

When stored as directed, the 
product is stable for 6 months 
from the date of receipt.

Number of Assays: Sufficient material is supplied for 100 coverslips or 5 × 96-well plates, based on protocol below.

Approximate excitation/emission maxima: AlexaFluor® 488 azide, 495/519 nm.
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•	 The Click-iT® LAA assay for lipid peroxidation detection is amenable to traditional 
fluorescence microscopy, high content screening (HCS), and flow cytometry utilizing a 
simple workflow (Figure 2, below).

•	 The Click-iT® Lipid Peroxidation Imaging Kit − Alexa Fluor® 488 (Cat. no. C10446) 
is provided as a complete kit containing sufficient reagents for five 96-well plates or 
100 coverslips.

•	 Click-iT® LAA (Linoleamide alkyne) for lipid peroxidation detection (Cat. no. C10447) is 
a stand-alone reagent that may be combined with a variety of azide-modified detection 
reagents and other related reagents.

Figure 1 Mechanism of action of Click-iT® LAA
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Figure 2 Workflow for Click-iT® LAA lipid peroxidation detection
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Figure 3 BPAE cells were plated on 35-mm glass bottom dishes (MatTek) and incubated in complete growth 
medium at 37°C. For tocopherol treatment, the cells were pre-treated with 150 µM α-tocopherol for 30 minutes. 
The cells were then treated with vehicle (DMSO) or 100 µM cumene hydroperoxide (CH) and then immediately fed 
with 50 µM linoleamide alkyne and incubated for 2 hours at 37°C. The cells were then fixed with 4% formaldehyde 
for 15 minutes at room temperature. The cells were washed 3X with PBS and then permeabilized with 0.05% Triton® 
X-100 for 10 minutess. The cells were then blocked with 1% BSA for 30 minutes. The cells were washed and the click 
reaction was performed with 5 µM Alexa Fluor® 488 azide for 30 minutes. The cells were washed 1X with 1% BSA and 
2X with PBS, and then imaged on a Zeiss Axiovert inverted microscope using a 40X objective. The signal intensity 
was quantitated using SlideBook™ 5.0 software. The intensity values were background subtracted and plotted. 
The statistical analysis was performed by Students t-test (***a = the values are significantly different from controls 
without tocopherol with P ≤0.0001; ***b = values were significantly different from drug treated cells with P ≤0.0001 
and ***c = values were significantly different from drug treated and tocopherol treated samples).

Before Starting

Materials required but  
not provided •	 Cells and culture medium

•	 Phosphate buffered saline (PBS, pH 7.2–7.6)

•	 Fixation/Permeabilization solution (e.g., Image-iT® Fixation/Permeabilization Kit)  
or  
Fixative (i.e., 3.7% formaldehyde in PBS) and permeabilization solution (i.e., 0.5% 
Triton® X-100)

•	 Deionized water 

Caution DMSO is known to facilitate the entry of organic molecules into tissues. Handle reagents 
containing DMSO using equipment and practices appropriate for the hazards posed by such 
materials. Dispose of the reagents in compliance with all pertaining local regulations. In case 
of contact with eyes, rinse immediately with plenty of water and seek medical advice. Always 
wear suitable laboratory protective clothing and gloves when handling this reagent.

Cumene hydroperoxide (Component F) is corrosive and toxic in contact with skin, and fatal if 
inhaled. Use appropriate precautions and always wear suitable laboratory protective clothing 
and gloves when handling this reagent. Cumene hydroperoxide is flammable; keep away from 
heat, sparks, open flames, and hot surfaces.
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Preparing stock solutions 1.1 	To prepare a 50-mM Click-iT® LAA stock solution, add 25 µl of anhydrous DMSO to a vial of 
Click-iT® LAA (Component A) and mix it well.

Note: Click-iT® LAA is provided as clear neet oil, and might not be visible at the bottom of 
vial.

Caution: The Click-iT® LAA is supplied in an oxygen-scavenging pouch. Make sure to put all 
unused vials immediately back in the pouch and then seal the pouch.

1.2 	To prepare a 10X stock solution of Click-iT® Buffer Additive, add 2 mL of deionized water to 
the bottle of Click-iT® Buffer Additive (Component E) and mix well. When stored at –20°C, 
this stock solution is stable for 1 year. If the solution develops a brown color, it has degraded 
and should be discarded.

1.3 	To prepare a 100-mM (1000X) stock solution of cumene hydroperoxide, add 1 µL of cumene 
hydroperoxide (Component F, 5.4 M) to 54 µL of 100% ethanol.

Caution: Cumene hydroperoxide is toxic. Use appropriate precautions when using this 
compound.

Preparing working solutions Prepare these solutions fresh and use on the same day.

2.1 	To prepare 1X working solution of Click-iT® Reaction Buffer (Component C), add 1 mL of the 
buffer to 10 mL of deionized water.

2.2 	To prepare 1X working solution of Click-iT® Buffer Additive (Component E), add 1 mL of the 
10X stock solution (prepared in step 1.2) to 10 mL of deionized water.

Experimental Protocols

Labeling the cells with 
Click-iT® LAA The following protocol was developed using BPAE, RAW, HepG2, and U-2OS cells with 

an optimized concentration of 50 µM Click-iT® LAA, but it can be adopted to any other 
cell type. Growth medium, cell density, and cell type variation can influence labeling with 
Click-iT® LAA. In initial experiments, we recommend using a range of Click-iT® LAA 
concentrations to determine the optimal concentration for your cell type and experimental 
conditions.

Following protocol can be easily adapted for 96-well or other plate formats by proportionally 
adjusting the volumes to the format used.

3.1 	Grow the cells and let them recover overnight at 37°C.

3.2 	Add Click-iT® LAA stock solution (prepared in step 1.1) to the cells in complete growth 
medium at a final concentration of 50 µM (i.e., a dilution of 1000X).

3.3 	Treat the cells with the compound of interest for the desired time. For positive controls 
with cumene hydroperoxide (CH), add CH (Component F in Cat. no. C10446) to a final 
concentration of 100 µM and incubate for 2 hours.

Note: The compound of interest can be added immediately after the addition of Click-iT® 
LAA to the growth medium.

3.4 	Wash the cells three times with PBS to remove free Click-iT® LAA from the cells.

3.5 	Proceed immediately to cell fixation and permeabilization, page 5.
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Cell fixation and  
permeabilization This protocol was optimized with a fixation step using 3.7% formaldehyde in PBS, followed 

by a 0.5% Triton® X-100 permeabilization step. Alternatively, you may use the Image-iT® 
Fixation/Permeabilization Kit following the instructions supplied with the kit.

4.1 	For convenient processing, transfer the coverslips into a 6-well plate such that each well 
contain a single coverslip. 

4.2 	After incubation, remove the media and add 1 mL of 3.7% formaldehyde in PBS to each well 
containing the coverslips. Incubate for 15 minutes at room temperature. 

4.3 	Remove the fixative and wash the cells in each well three times with 1 mL of PBS. 

4.4 	Remove the wash solution. Add 1 mL of 0.5% Triton® X-100 in PBS to each well, then 
incubate at room temperature for 10 minutes. 

4.5 	Block by adding 1% BSA in PBS solution to the cells and incubating at room temperature for 
30 minutes.

Click-iT® LAA detection This protocol uses 500 μL of Click-iT® reaction cocktail per coverslip. A smaller volume can 
be used as long as the remaining reaction components are maintained at the same ratios. 

5.1 	Prepare Click-iT® reaction cocktail according to Table 2, below. It is important to add the 
ingredients in the order listed in the table; otherwise, the reaction will not proceed optimally. 
Use the Click-iT® reaction cocktail within 15 minutes of preparation.

Table 2 Click-iT® reaction cocktails

Reaction 
components*

Number of coverslips 96-well plate
1 2 4 5 10 25 50 1 plate

1X Click-iT® reaction buffer 
(prepared in step 2.1)

430 µL 860 µL 1.8 mL 2.2 mL 4.3 mL 10.7 mL 21.4 mL 10.3 mL

CuSO4 (Component D) 20 µL 40 µL 80 µL 100 µL 200 µL 500 µL 1 mL 480 μL

Alexa Fluor® 488 azide 
(Component B) 

1.2 µL 2.5 µL 5 µL 6 µL 12.5 µL 31 µL 62 µL 30 μL

1X Click-iT® buffer additive 
(prepared in step 2.2)

50 µL 100 µL 200 µL 250 µL 500 µL 1.25 mL 2.5 mL 1.2 mL

Total volume 500 µL 1 mL 2 mL 2.5 mL 5 mL 12.5 mL 25 mL 12 mL

*Note: Add the ingredients in the order listed in the table.

5.2 	Remove the blocking solution (step 4.5) and wash the cells twice with PBS to completely 
remove the BSA before the click reaction. 

5.3 	Add 0.5 mL of Click-iT® reaction cocktail to each well containing a coverslip (add 125 μL, if 
using a 96-well plate). Rock the plate briefly to insure that the reaction cocktail is distributed 
evenly over the coverslip. 

5.4 	Incubate the plate for 30 minutes at room temperature, protected from light. 

5.5 	Remove the reaction cocktail, then wash each well twice with 1% BSA in PBS and twice with 
PBS only. Remove the wash solution. 

For nuclear staining, proceed to DNA staining. If no additional staining is desired, proceed to 
imaging and analysis. 

5.6 	Optional: Perform antibody labeling of the samples at this time, following the 
recommendations from the manufacturer of the primary and secondary antibody. It is 
important to keep the samples protected from light during incubations.



Click-iT®  Lipid Peroxidation Detection with Linoleamide Alkyne (LAA)  |  6

Attune® Acoustic Focusing Cytometer
(Cat. no. 4469120)

Tali® Image-based Cytometer
(Cat. no. T10796)

FLoid™ Cell Imaging Station
(Cat. no. 4471136)

DNA staining 6.1 	Wash each well with 1 mL of PBS. Remove the wash solution. 

6.2 	Dilute the Hoechst 33342 dye to a final concentration is 5 μg/mL. 

Note: A range between 2–10 μg/mL of Hoechst 33342 has been shown to work. 

6.3 	Add 1 mL of 5 μg/mL Hoechst 33342 solution per well. Incubate for 30 minutes at room 
temperature, protected from light. Remove the Hoechst 33342 solution. 

6.4 	Wash each well twice with 1 mL of PBS. Remove the wash solution.

6.5 	Proceed to imaging and analysis.

Reference

1. Chem Res Toxicol 23, 557 (2010). 

Product List  	Current prices may be obtained at www.invitrogen.com or from our Customer Service Department.

Catalog no. Product Name Unit Size
C10446 Click-iT® Lipid Peroxidation Imaging Kit – Alexa Fluor® 488 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                         1 kit
C10447 Click-iT® LAA (Linoleamide alkyne) *for lipid peroxidation detection* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                               5 × 20 μL

Related Products
C10422 CellROX® Deep Red Reagent *for oxidative stress detection*  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                       5 × 50 μL
C10423 CellEvent® Caspase-3/7 Green Detection Reagent *2 mM solution in DMSO* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                        100 μL
C10443 CellROX® Orange Reagent *for oxidative stress detection* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                          5 × 50 μL
C10444 CellROX® Green Reagent *for oxidative stress detection* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                           5 × 50 μL
C10448 CellROX® Reagent Variety Pack *for oxidative stress detection* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                     1 kit
C6827 CM-H2DCFDA (5-(and-6)-chloromethyl- 2’,7’-dichlorodihydrofluorescein diacetate, acetyl ester) *mixed isomers* 
 *special packaging*  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                                                              5 × 50 μg
A14291DJ Live Cell Imaging Solution  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                                                        500 mL
A10266 Alexa Fluor® 488 azide (Alexa Fluor® 488 5-carboxamido-(6-azidohexanyl), bis(triethylammonium salt))  . . . . . . . . . . . . . . . . . . . . . . . . . . .                             0.5 mg
A20012 Alexa Fluor® 555 azide, triethylammonium salt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                                     0.5 mg
A10270 Alexa Fluor® 594 azide (Alexa Fluor® 594 carboxamido-(6-azidohexanyl), bis(triethylammonium salt))  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                               0.5 mg
A10277 Alexa Fluor® 647 azide, triethylammonium salt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                                     0.5 mg
B10184  Biotin azide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                                                                       1 mg
I10188 Iodoacetamide azide  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                                                             1 mg
O10180  Oregon Green® 488 azide (Oregon Green® 488 6-carboxamido-(6-azidohexanyl), triethylammonium salt) . . . . . . . . . . . . . . . . . . . . . . . . . .                            0.5 mg
T10182  Tetramethylrhodamine (TAMRA) azide (tetramethylrhodamine 5-carboxamido-(6-azidohexanyl)) *5-isomer* . . . . . . . . . . . . . . . . . . . . . .                        0.5 mg
R37602 Image-iT® Fixation/Permeabilization Kit  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                                           1 kit
R37603 BackDrop™ Background Suppressor *for live cells* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                                 1 kit
R37605 NucBlue™ Live Cell Stain *Hoechst 33342 special formulation*  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                     1 kit
R37606 NucBlue™ Fixed Cell Stain *DAPI special formulation* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                              1 kit

Related Platforms



Purchaser Notification

Corporate Headquarters 
5791 Van Allen Way 
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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 human or animal therapeutic or diagnostic use.

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 
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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 
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Limited 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
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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.
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