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NB100-2331
LC3A Antibody - BSA Free

Product Information
Unit Size 0.1 ml

Concentration 1.0 mg/ml

Storage Aliquot and store at -20C or -80C. Avoid freeze-thaw cycles.

Clonality Polyclonal

Preservative 0.02% Sodium Azide

Isotype IgG

Purity Immunogen affinity purified

Buffer PBS

Product Description
Host Rabbit

Gene ID 84557

Gene Symbol MAP1LC3A

Species Human, Mouse, Rat, Amphibian, Canine, Fish, Plant, Zebrafish

Reactivity Notes Use in Rat reported in scientific literature (PMID:33678798). Use in Amphibian 
reported in scientific literature (PMID:29777142).

Marker Autophagosome Marker

Specificity/Sensitivity This LC3A Antibody detects both LC3A and LC3B.

Immunogen This LC3A Antibody was prepared from a synthetic peptide made to an internal 
portion of the human LC3 protein sequence (between residues 25-121). [Uniprot: 
Q9H492].

Product Application Details
Applications Western Blot, Simple Western, Chromatin Immunoprecipitation, ELISA, Flow 

Cytometry, Immunoblotting, Immunocytochemistry/Immunofluorescence, 
Immunohistochemistry, Immunohistochemistry-Frozen, Immunohistochemistry-
Paraffin, Immunoprecipitation, Southern Blot, Immunohistochemistry Whole-
Mount

Recommended Dilutions Western Blot 2.0 ug/ml, Simple Western 1:50, Chromatin Immunoprecipitation, 
Flow Cytometry, ELISA, Immunohistochemistry 1:200-1:400, 
Immunocytochemistry/Immunofluorescence 1:100-1:300, Immunoprecipitation 20 
ug / 500 ug of lysate, Immunohistochemistry-Paraffin 1:200-1:400, 
Immunohistochemistry-Frozen, Immunoblotting, Southern Blot, 
Immunohistochemistry Whole-Mount
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Application Notes Western blot bands are seen at ~19 kDa, representing LC3-I, and ~17 kDa, 
representing LC3-II. The observed molecular weight of the protein may vary from 
the listed predicted molecular weight due to post translational modifications, post 
translation cleavages, relative charges, and other experimental factors. In ICC, 
cytoplasmic staining was observed in HeLa cells. Use in immunocytochemistry 
(PMID: 21545732). and Immunohistochemistry-Paraffin (PMID: 26571030). 
reported in scientific literature. Use in Flow cytometry reported in scientific 
literature ( PMID: 24419333).. Use in ELISA reported in scientific literature 
(PMID: 20930550).. Use in Immunohistochemistry-Whole mount reported in 
scientific literature (PMID: 31783118).. Use in Southern blot reported in scientific 
literature (PMID: 21262964).. Use in immunoblotting reported in scientific 
literature (PMID: 28253371).. In Simple Western only 10 - 15 uL of the 
recommended dilution is used per data point. Use in Chromatin 
Immunoprecipitation reported in scientific literature (PMID:33035707).

Images
Western Blot: LC3A Antibody - BSA Free [NB100-2331] - Autophagy 
mobilized during differentiation of immortalized human mesenchymal 
stem cells (ihMSCs). Cultured ihMSCs were stimulated to undergo 
osteogenesis to form osteoblasts for 30 days at 21% and 4% oxygen. 
LC3I and LC3II levels were assessed via immunoblot every 10 days and 
normalized to beta-actin to derive average LC3II band densities. Image 
collected and cropped by CiteAb from the following publication 
(//pubmed.ncbi.nlm.nih.gov/25523618/) licensed under a CC-BY licence.

Simple Western: LC3A Antibody - BSA Free [NB100-2331] - LC3A 
Antibody [NB100-2331] - Image shows a specific band for LC3 in 0.5 
mg/mL of Neuro2A lysate. This experiment was performed under 
reducing conditions using the 12-230 kDa separation system.

Western Blot: LC3A Antibody - BSA Free [NB100-2331] - LC3A Antibody 
[NB100-2331] - Autophagy mobilized during differentiation of 
immortalized human mesenchymal stem cells (ihMSCs). Cultured 
ihMSCs were stimulated to undergo osteogenesis to form osteoblasts for 
30 days at 21% and 4% oxygen. LC3I and LC3II levels were assessed 
via immunoblot every 10 days and normalized to beta-actin to derive 
average LC3II band densities. Image collected and cropped by CiteAb 
from the following publication (http://stemcellres.com/content/5/6/140), 
licensed under a CC-BY licence.
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Western Blot: LC3A Antibody - BSA Free [NB100-2331] - LC3A Antibody 
[NB100-2331] - This LC3A antibody Image shows Analysis in human cell 
lysates.

Immunocytochemistry/Immunofluorescence: LC3A Antibody - BSA Free 
[NB100-2331] - LC3A Antibody [NB100-2331] - This LC3A antibody 
Image shows an analysis in HeLa cells using anti-LC3 antibody (red). 
Nuclei were counterstained with DAPI (blue).

Western Blot: LC3A Antibody - BSA Free [NB100-2331] - LC3A Antibody 
[NB100-2331] - This LC3A antibody Image shows analysis of heart 
tissue lysates from mice which were subjected or not to 48 hours of 
starvation. The signal was developed using ECL method and this LC3 
antibody was found to detect both forms of LC3, i.e. LC3A and LC3B. As 
expected, the levels of LC3B form were higher in the heart tissue lysates 
from starved mice.

Western Blot: LC3A Antibody - BSA Free [NB100-2331] - LC3A Antibody 
[NB100-2331] - Detection of HRP conjugated autophagic LC3 in mouse 
ES cell lysate. The atg5-/- lane (ES cells, cultured to form embryonic 
bodies, that are deficient in conversion of LC3-1 to LC3-11) 
demonstrates the specificity of NB 100-2331, as there is no detection of 
LC3-11. Photo courtesy of Dr. Beth Levine, UT Southwestern Medical 
Center.
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Western Blot: LC3A Antibody - BSA Free [NB100-2331] - LC3A Antibody 
[NB100-2331] - High autophagosome concentration is consumed during 
early immortalized human mesenchymal stem cell differentiation. 
Immortalized human mesenchymal stem cells were differentiated under 
osteogenic conditions (see Materials and methods) and assayed for 
changes in LC3I and LC3II during a 72-hour window. Cells were 
differentiated under standard conditions (top) or with addition of 5 uM 
rapamycin (middle) or 5 nM bafilomycin (bottom) for the first 3 hours of 
differentiation to modulate autophagy. Immunoblots were performed for 
LC3 at the indicated time points to assess autophagosome degradation 
via relative changes in LC3II (lower band; 17 kDa). Studies were 
repeated three times with similar trends seen consistently. Image 
collected and cropped by CiteAb from the following publication 
(http://stemcellres.com/content/5/6/140), licensed under a CC-BY 
licence.

Immunocytochemistry/Immunofluorescence: LC3A Antibody - BSA Free 
[NB100-2331] - LC3A Antibody [NB100-2331] - Left panel shows 
untreated HeLa cells. Right panel shows HeLa cells that were treated 
with 50 uM CQ overnight. Cells were fixed for 10 minutes using 10% 
formalin and then permeabilized for 5 minutes using 1X PBS + 0.05% 
Triton X-100. The cells were incubated with anti-LC3A antibody at 5 
ug/mL overnight at 4C and detected with an anti-mouse DyLight 488 
(Green) at a 1:500. Nuclei were counterstained with DAPI (Blue). Cells 
were imaged using a 40X objective.

Immunohistochemistry: LC3A Antibody - BSA Free [NB100-2331] - LC3A 
Antibody [NB100-2331] - Rapamycin increases autophagy in brains of 
PDAPP mice. Representative epifluorescent (c200x) image of 
hippocampal CA1 in control- and rapamycin-fed transgenic PDAPP mice 
stained with an anti-LC3 antibody. An increase in LC3-immunoreactive 
puncta was observed in CA1 projections of transgenic PDAPP mice 
following rapamycin administration. Image collected and cropped by 
CiteAb from the following publication 
(http://dx.plos.org/10.1371/journal.pone.0009979) licensed under a CC-
BY licence.

Immunohistochemistry: LC3A Antibody - BSA Free [NB100-2331] - LC3A 
Antibody [NB100-2331] - Analysis in mouse renal tissue. Image from 
verifed customer review.
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Immunocytochemistry/Immunofluorescence: LC3A Antibody - BSA Free 
[NB100-2331] - LC3A Antibody [NB100-2331] - Analysis in PFA fixed 
NIH/3T3 cells using anti-LC3A antibody. Image from verified customer 
review.

Immunohistochemistry: LC3A Antibody - BSA Free [NB100-2331] - LC3A 
Antibody [NB100-2331] - Staining in mouse meniscus and cartilage. 
Image from verified customer review.
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Publications
Kocaturk NM, Peker N, Eberhart K et al. Novel protein complexes containing autophagy and UPS components 
regulate proteasome-dependent PARK2 recruitment onto mitochondria and PARK2-PARK6 activity during mitophagy 
Cell death & disease 2022 Nov 10 [PMID: 36357363] (WB, Human)

Cui Y, Guo H, Zhang Q et al. The combination of high glucose and LPS induces autophagy in bovine kidney epithelial 
cells via the Notch3/mTOR signaling pathway BMC veterinary research Aug 11 2022 12:00AM [PMID: 35953831] 
(ICC/IF, WB, Bovine)

Details:
Dilution used for ICC 1:100, dilution used for WB 1:1000

Jiang R, Smailovic U, Haytural H et al. Increased CSF-decorin predicts brain pathological changes driven by 
Alzheimer's A beta amyloidosis Acta neuropathologica communications Jul 4 2022 12:00AM [PMID: 35787306] (WB, 
Mouse)

Akkoc Y, Dalci K, Karakas HE et al. Tumor-derived CTF1 (cardiotrophin 1) is a critical mediator of stroma-assisted 
and autophagy-dependent breast cancer cell migration, invasion and metastasis Autophagy Jun 28 2022 12:00AM 
[PMID: 35722965]

Record M, Attia M, Carayon K et al. Targeting the liver X receptor with dendrogenin A differentiates tumour cells to 
secrete immunogenic exosome-enriched vesicles Journal of extracellular vesicles [PMID: 35411723] (ICC/IF, Human, 
Mouse)

Gawande DY, S Narasimhan KK, Bhatt JM et al. Glutamate delta 1 receptor regulates autophagy mechanisms and 
affects excitatory synapse maturation in the somatosensory cortex Pharmacological research Mar 15 2022 12:00AM 
[PMID: 35304260] (WB, Mouse)

Xu Z, Fu T, Guo Q et al. Disuse-associated loss of the protease LONP1 in muscle impairs mitochondrial function and 
causes reduced skeletal muscle mass and strength Nature communications Feb 16 2022 12:00AM [PMID: 35173176] 
(WB, Mouse)

Abdelrahman RS, El-Tanbouly GS Protocatechuic acid protects against thioacetamide-induced chronic liver injury 
and encephalopathy in mice via modulating mTOR, p53 and the IL-6/ IL-17/ IL-23 immunoinflammatory pathway 
Toxicology and applied pharmacology Feb 22 2022 12:00AM [PMID: 35202709] (Flow, Mouse)

yin R, Wang H, Li C et al. Induction of apoptosis and autosis in cardiomyocytes by the combination of homocysteine 
and copper via NOX-mediated p62 expression Cell death discovery Feb 21 2022 12:00AM [PMID: 35190552]

Lee H, Kwon YJ, Jin H et al. Anticancer activity and metabolic profile alterations by ortho-topolin riboside in in vitro 
and in vivo models of non-small cell lung cancer FASEB journal : official publication of the Federation of American 
Societies for Experimental Biology Feb 1 2022 12:00AM [PMID: 35066937]

Asare PF, Tran HB, Hurtado PR et al. Inhibition of LC3-associated phagocytosis in COPD and in response to 
cigarette smoke Therapeutic advances in respiratory disease Dec 2 2021 12:00AM [PMID: 34852704] (IHC-P, ICC/IF, 
Mouse, Human)

Lu J, Zhong C, Luo J Et al. HnRNP-L-regulated circCSPP1/miR-520h/EGR1 axis modulates autophagy and promotes 
progression in prostate cancer Molecular Therapy - Nucleic Acids Dec 1 2021 12:00AM [PMID: 34760337] (WB, 
Human)

More publications at http://www.novusbio.com/NB100-2331
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Procedures
Western Blot protocol specific for LC3 Antibody (NB100-2331)
[[URL:https://www.novusbio.com/products/lc3a-antibody_nb100-2331]][[Caption:LC3 Antibody]]
Protocol: Inhibition of Autophagy and LC3 Antibody (NB100-2331) Western Blot

Materials

Chloroquine diphosphate (CQ) (10 mM) in dH2O
1X PBS
Sample buffer, 2X Laemmli buffer: 4% SDS, 5% 2-mercaptoethanol (BME), 20% glycerol, 0.004% bromophenol blue, 
0.125 M Tris HCl, pH 6.8
RIPA buffer: 150 mM NaCl, 1% NP-40 or Triton X-100, 0.5% sodium deoxycholate, 0.1% SDS, 50 mM Tris-HCl, pH 
8.0, 20 mM Tris-HCl, pH 7.5
1X Running Buffer: 25 mM Tris-base, 192 mM glycine, 0.1% SDS. Adjust to pH 8.3
1X Transfer buffer (wet): 25 mM Tris-base, 192 mM glycine, 20% methanol, Adjust to pH 8.3
TBS
TBST, TBS and 0.1% Tween
Blocking solution: TBST, 5% non-fat dry milk
rabbit anti-LC3 primary antibody (NB100-2331) in blocking buffer (~2 ug/mL)

Methods

Tip: For more information on Western Blotting, see our Western Blot handbook.

1. Grow cells (e.g. HeLa or Neuro2A) in vitro to semi-confluency (70-75%).

2. Add CQ to culture dishes to a final concentration of 50 uM and incubate overnight (16 hours). Remember to 
include an untreated sample as a negative control.
Note: Validated autophagy inducers should be included as positive controls.

3. Rinse cells with ice-cold 1X PBS and lyse cells with sample buffer.
Note: LC3-I and LC3-II are sensitive to degradation, although LC3-I is more labile. These proteins are sensitive to 
freeze-thaw cycles and SDS sample buffers. Fresh samples should be analyzed quickly to prevent protein 
degradation.

4. Sonicate and incubate cells for 5 minutes at 95oC.
Tip: Cells are lysed directly in sample buffer or may be lysed in RIPA buffer.

5. Load samples of Chloroquine-treated and -untreated cell lysates 40 ug/lane on a 4-20% polyacrylamide gradient 
gel (SDS-PAGE).
Tip: For detection of LC3 it is particularly important to monitor the progress of the gel as this protein is relatively small 
(~14kDa).

Tip: Alternatively, for non-gradient gels, use a 20% polyacrylamide gel. 

6. Transfer proteins to a 0.2 um PVDF membrane for 30 minutes at 100V.

7. After transfer, rinse the membrane with dH2O and stain with Ponceau S for 1-2 minutes to confirm efficiency of 
protein transfer.

8. Rinse the membrane in dH2O to remove excess stain and mark the loaded lanes and molecular weight markers 
using a pencil.

9. Block the membrane using blocking buffer solution (5% non-fat dry milk in TBST) for 1 hour at room temperature.

10.Rinse the membrane with TBST for 5 minutes.

11.Dilute the rabbit anti-LC3 primary antibody (NB100-2331) (~2 ug/mL) in blocking buffer and incubate the 
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membrane for 1 hour at room temperature.

12.Rinse the membrane with dH2O.

13.Rinse the membrane with TBST, 3 times for 10 minutes each.

14.Incubate the membrane with diluted secondary antibody, according with product's specifications, (e.g. anti-rabbit-
IgG HRP-conjugated) in blocking buffer for 1 hour at room temperature.
Note: Tween-20 may be added to the blocking or antibody dilution buffer at a final concentration of 0.05-0.2%, 
provided it does not interfere with antibody-antigen binding.

15.Rinse the membrane with TBST, 3 times for 10 minutes each.

16.Apply the detection reagent of choice (e.g. BioFX Super Plus ECL) in accordance with the manufacturer's 
instructions.

17.Image the blot.
Tip: LC3-I and it's lipidated form LC3-II have different electrophoretic mobility properties, with the lipidated form 
moving faster in an SDS-PAGE gel, albeit its larger molecular weight. LC3-II runs at 14-16 kDa while LC3-I runs at 16
-18kDa.

Note: This assay measures the difference in the LC3-II signal in the presence and absence of inhibitors (e.g., 
lysosomotropic agents). When autophagic flux is present or induced in a system an increase in the LC3-II signal 
should be observed with the inhibitor.

Immunohistochemistry-Paraffin protocol for LC3A Antibody (NB100-2331)
LC3A Antibody: https://www.novusbio.com/products/lc3a-antibody_nb100-2331
I. Deparaffinization: 
A. Treat slides with Xylene: 3 changes for 5 minutes each. Drain slides for 10 seconds between changes.
B. Treat slides with 100% Reagent Alcohol: 3 changes for 5 minutes each. Drain slides for 10 seconds between 
changes.

II. Quench Endogenous Peroxidase: 
To Prepare 200 ml of Quenching Solution: Add 3 ml of 30% Hydrogen Peroxide to 200 ml of Methanol.
**Use within 4 hours of preparation
A.Place slides in peroxidase quenching solution: 15-30 minutes.

III. Retrieve Epitopes: 
A. Preheat Citrate Buffer. Place 200 ml of Citrate Buffer Working Solution into container, cover and place into 
steamer. Heat to 90-96C.
B. Place rack of slides into hot Citrate Buffer for 20 minutes. Cover.
C. Carefully remove container with slides from steamer and cool on bench, uncovered, for 20 minutes.
D. Slowly add distilled water to further cool for 5 minutes.
E. Rinse slides with distilled water. 2 changes for 2 minutes each.

IV. Immunostaining Procedure:
A. Remove each slide from rack and circle tissue section with a hydrophobic barrier pen (e.g. Liquid Blocker-Super 
Pap Pen).
B. Flood slide with Wash Solution.

**Do not allow tissue sections to dry for the rest of the procedure.

C. Drain wash solution and apply 4 drops of Blocking Reagent to each slide and incubate for 15 minutes.
D. Drain Blocking Reagent (do not wash off the Blocking Reagent), apply 200 ul of Primary Antibody solution to each 
slide, and incubate for 1 hour.
E. Wash slides with Wash Solution: 3 changes for 5 minutes each.
F. Drain wash solution, apply 4 drops of Secondary antibody to each slide and incubate for 1 hour.
G. Wash slides with Wash Solution: 3 changes for 5 minutes each.
H. Drain wash solution, apply 4 drops of DAB Substrate to each slide and develop for 5-10 minutes.
Check development with microscope.
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I. Wash slides with Wash Solution: 3 changes for 5 minutes each.
J. Drain wash solution, apply 4 drops of Hematoxylin to each slide and stain for 1-3 minutes.
Increase time if darker counterstaining is desired.
K. Wash slides with Wash Solution: 2-3 changes for 2 minutes each.
L. Drain wash solution and apply 4 drops of Bluing Solution to each slide for 1-2 minutes.
M. Rinse slides in distilled water.
N. Soak slides in 70% reagent alcohol: 3 minutes with intermittent agitation.
O. Soak slides in 95% reagent alcohol: 2 changes for 3 minutes each with intermittent agitation.
P. Soak slides in 100% reagent alcohol: 3 changes for 3 minutes each with intermittent agitation. Drain slides for 10 
seconds between each change.
Q. Soak slides in Xylene: 3 changes for 3 minutes each with intermittent agitation. Drain slides for 10 seconds 
between each change.
R. Apply 2-3 drops of non-aqueous mounting media to each slide and mount coverslip.
S. Lay slides on a flat surface to dry prior to viewing under microscope.

NOTES: 
- Use treated slides (e.g. HistoBond) to assure adherence of FFPE sections to slide.
- Prior to deparaffinization, heat slides overnight in a 60C oven.
- All steps in which Xylene is used should be performed in a fume hood.
- For Epitope Retrieval, a microwave or pressure cooker may be substituted for the steamer method. Adjust times as 
necessary depending on conditions.
- For the initial IHC run with a new primary antibody, test tissues with and without Epitope Retrieval. In some 
instances, Epitope Retrieval may not be necessary.
- 200 ul is the recommended maximum volume to apply to a slide for full coverage. Using more than 200 ul may allow 
solutions to wick off the slide and create drying artifacts.
- For small tissue sections less than 200 ul may be used. 
- 5 minutes of development with DAB Substrate should be sufficient. Do not develop for more than 10 minutes. If 5 
minutes of development causes background staining,
further dilution of the primary antibody may be necessary.
-Hematoxylin should produce a light nuclear counterstain so as not to obscure the DAB staining. Counterstain for 1-
1.5 minutes for nuclear antigens. Counterstain for 2-3 minutes for cytoplasmic and membranous antigens. If darker 
counterstaining is desired increase time (up to 10 minutes). 
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Limitations
This product is for research use only and is not approved for use in humans or in clinical diagnosis. 
Primary Antibodies are guaranteed for 1 year from date of receipt.

For more information on our 100% guarantee, please visit www.novusbio.com/guarantee

Earn gift cards/discounts by submitting a review: www.novusbio.com/reviews/submit/NB100-2331

Earn gift cards/discounts by submitting a publication using this product: 
www.novusbio.com/publications

Novus Biologicals USA
10730 E. Briarwood Avenue
Centennial, CO 80112  
USA
Phone: 303.730.1950
Toll Free: 1.888.506.6887
Fax: 303.730.1966
novus@novusbio.com

Bio-Techne Canada
21 Canmotor Ave
Toronto, ON M8Z 4E6
Canada
Phone: 905.827.6400
Toll Free: 855.668.8722
Fax: 905.827.6402
canada.inquires@bio-techne.com

Products Related to NB100-2331
NB820-59177 Human Brain Whole Tissue Lysate (Adult Whole Normal)

HAF008 Goat anti-Rabbit IgG Secondary Antibody [HRP (Horseradish 
Peroxidase)]

NB7156 Goat anti-Rabbit IgG (H+L) Secondary Antibody

NBP2-24891 Rabbit IgG Isotype Control

Bio-Techne Ltd
19 Barton Lane
Abingdon Science Park
Abingdon, OX14 3NB, United Kingdom
Phone: (44) (0) 1235 529449
Free Phone: 0800 37 34 15
Fax: (44) (0) 1235 533420
info.EMEA@bio-techne.com

General Contact Information
www.novusbio.com
Technical Support: technical@novusbio.com
Orders: orders@novusbio.com
General: novus@novusbio.com


