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Phalloidin and Phalloidin Conjugates for Staining Actin Filaments  

Introduction 

Actin is a globular, roughly 42-kDa protein found in almost all eukaryotic cells. It is also one of the most highly conserved 

proteins, differing by no more than 20% in species as diverse as algae and humans. Actin is the monomeric subunit of two types of 

filaments in cells: microfilaments, one of the three major components of the cytoskeleton, and thin filaments, part of the contractile 

apparatus in muscle cells. Thus, actin participates in many important cellular processes including muscle contraction, cell motility, cell 

division and cytokinesis, vesicle and organelle movement, cell signaling, as well as the establishment and maintenance of cell 

junctions and cell shape.  

Our phalloidin conjugates selectively binds to F-actins. Used at nanomolar concentrations, phalloidin derivatives are 

convenient probes for labeling, identifying and quantitating F-actins in formaldehyde-fixed and permeabilized tissue sections, cell 

cultures or cell-free experiments. Phalloidin binds to actin filaments much more tightly than to actin monomers, leading to a decrease 

in the rate constant for the dissociation of actin subunits from filament ends, essentially stabilizing actin filaments through the 

prevention of filament depolymerization. Moreover, phalloidin is found to inhibit the ATP hydrolysis activity of F-actin. Phalloidin 

functions differently at various concentrations in cells. When introduced into the cytoplasm at low concentrations, phalloidin recruits 

the less polymerized forms of cytoplasmic actin as well as filamin into stable “islands” of aggregated actin polymers, yet it does not 

interfere with stress fibers, i.e. thick bundles of microfilaments. The property of phalloidin is a useful tool for investigating the 

distribution of F-actin in cells by labeling phalloidin with fluorescent analogs and using them to stain actin filaments for light 

microscopy. Fluorescent derivatives of phalloidin have turned out to be enormously useful in localizing actin filaments in living or 

fixed cells as well as for visualizing individual actin filaments in vitro. Fluorescent phalloidin derivatives have been used as an 

important tool in the study of actin networks at high resolution. AAT Bioquest offers a variety of fluorescent phalloidin derivatives 

with different colors for multicolor imaging applications as summarized in the following table.  
 

Spectral Properties 

Table 1: The excitation and emission maxima of the phalloidin conjugates. 

Cat. # Product Name Unit MW Forms Ex (nm) Em (nm) 

5301 Phalloidin  1 mg 788.88 Solid N/A N/A 

5302 Phalloidin Amine 100 µg 901.91 Solid N/A N/A 

23100 Phalloidin-AMCA Conjugate 300 tests ~1000 Liquid 353 442 

23101 Phalloidin-Fluorescein Conjugate 300 tests ~1100 Liquid 492 518 

23102 Phalloidin-Tetramethylrhodamine Conjugate 300 tests ~1300 Liquid 546 575 

23103 Phalloidin-California Red Conjugate* 300 tests ~1000 Liquid 583 605 

23110 Phalloidin-iFluor™ 350 Conjugate 300 tests ~1300 Liquid 353 442 

23111 Phalloidin-iFluor™ 405 Conjugate 300 tests ~1400 Liquid 400 421 

23115 Phalloidin-iFluor™ 488 Conjugate 300 tests ~1900 Liquid 493 517 

23116 Phalloidin-iFluor™ 514 Conjugate 300 tests ~1800 Liquid 520 547 

23117 Phalloidin-iFluor™ 532 Conjugate 300 tests ~1800 Liquid 531 556 

23119 Phalloidin-iFluor™ 555 Conjugate 300 tests ~1300 Liquid 556 574 

23122 Phalloidin-iFluor™ 594 Conjugate 300 tests ~1600 Liquid 590 618 

23125 Phalloidin-iFluor™ 633 Conjugate 300 tests ~1700 Solid 634 649 

23127 Phalloidin-iFluor™ 647 Conjugate 300 tests ~1600 Solid 650 665 

23128 Phalloidin-iFluor™ 680 Conjugate 300 tests ~2000 Solid 681 698 

23129 Phalloidin-iFluor™ 700 Conjugate 300 tests ~3000 Solid 692 708 

23130 Phalloidin-iFluor™ 750 Conjugate 300 tests ~3300 Solid 752 778 

23131 Phalloidin-iFluor™ 790 Conjugate 300 tests ~2800 Solid 787 808 

23150 AF350 Phalloidin [equivalent to Alexa Fluor® 350 phalloidin] 300 tests ~1100 Liquid 346 445 

23153 AF488 Phalloidin [equivalent to Alexa Fluor® 488 phalloidin] 300 tests ~1300 Liquid 494 517 

23158 AF594 Phalloidin [equivalent to Alexa Fluor® 594 phalloidin] 300 tests ~1600 Liquid 590 617 

*Excellent replacement to Texas Red-phalloidin conjugate due to their essentially identical spectral properties. 
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Storage and Handling Conditions 

The fluorescent phalloidin conjugates are either 1000X stock solution in DMSO  (liquid form) or lyophilized powder (see 

Table 1). Both the solutions and powders should be stable for at least 6 months if store at -20 °C. Protect the fluorescent conjugates 

from light, and avoid freeze/thaw cycles.  

Note: Phalloidin is toxic, although the amount of toxin present in a vial could be lethal only to a mosquito (LD50 of phalloidin = 2 

mg/kg), it should be handled with care. 

Assay Protocol  

 
Note: Warm the vial to room temperature and centrifuge briefly before opening. 
 

1. Prepare 1000 X Phalloidin DMSO stock solution: by adding 30 L of DMSO into the powder form vials.  

2. Prepare 1X Phalloidin conjugate working solution: by adding 1 L of 1000X Phalloidin conjugate DMSO solution to  

1 mL of PBS with 1% BSA. 

Note 1: The unused 1000X DMSO stock solution of phalloidin conjugate should be aliquoted and stored at -20
 o
C. protected 

from light. 

Note 2: Different cell types might be stained differently. The concentration of phalloidin conjugate working solution should 

be prepared accordingly.  

3. Stain the cells: 

3.1 Perform formaldehyde fixation. Incubate cells with 3.0–4.0 % formaldehyde in PBS at room temperature for 10–30 minutes. 

Note: Avoid any methanol containing fixatives since methanol can disrupt actin during the fixation process. The preferred 

fixative is methanol-free formaldehyde. 

3.2 Rinse the fixed cells 2–3 times in PBS.  

3.3 Optional: Add 0.1% Triton X-100 in PBS into fixed cells (from Step 2.2) for 3 to 5 minutes to increase permeability. Rinse 

the cells 2–3 times in PBS. 

3.4 Add 100 μL/well (96-well plate) of phalloidin conjugate working solution (from Step 1) into the fixed cells (from Step 2.2 or 

2.3), and stain the cells at room temperature for 20 to 90 minutes. 

3.5 Rinse cells gently with PBS 2 to 3 times to remove excess phalloidin conjugate before plating, sealing and imaging under 

microscope. 
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Brief Summary 

Prepare samples in microplate wells  Remove liquid from samples in the plate  Add  

phalloidin-iFluor™ solution (100 μL/well)  Stain the cells at RT for 20 to 90 minutes 

 Wash the cells  Examine the specimen under microscope  

 
 

 

mailto:sales@aatbio.com
mailto:support@aatbio.com
http://www.scirp.org/journal/PaperInformation.aspx%3FpaperID%3D80392
http://pubs.acs.org/doi/abs/10.1021/acsami.7b12918
http://pubs.acs.org/doi/abs/10.1021/acsami.7b12918
http://journals.plos.org/plosone/article%3Fid%3D10.1371/journal.pone.0170308
http://journals.plos.org/plosone/article%3Fid%3D10.1371/journal.pone.0170308
http://www.sciencedirect.com/science/article/pii/S0928493117324396
http://www.sciencedirect.com/science/article/pii/S0928493117324396


AAT Bioquest®, Inc.           Product Technical Information Sheet        Last Updated January 2019 

 

 

©2011 by AAT Bioquest®, Inc., 520 Mercury Drive, Sunnyvale, CA 94085. Tel: 408-733-1055 

Ordering: sales@aatbio.com; Tel: 800-990-8053 or 408-733-1055; Fax: 408-733-1304 

Technical Support: support@aatbio.com; Tel: 408-733-1055 

5. Enhanced osteointegration of tantalum-modified titanium implants with micro/nano-topography 

Authors: Junyu Shi, Xiaomeng Zhang, Shichong Qiao, Jie Ni, Jiaji Mo, Yingxin Gu, Hongchang Lai 

Journal: RSC Advances (2017): 46472--46479 

6. Grafting of Ring-Opened Cyclopropylamine thin films on Silicon (100) Hydride via UV Photoionization 

Authors: Joline Tung, Jing Yuan Ching, Yoke Mooi Ng, Lih Shin Tew, Yit Lung Khung 

Journal: ACS Applied Materials & Interfaces (2017) 

7. Microtopography Attenuates Endothelial Cell Proliferation by Regulating MicroRNAs 

Authors: Dan Wang, Mengya Liu, Shuangying Gu, Yue Zhou, Song Li 

Journal: Journal of Biomaterials and Nanobiotechnology (2017): 189--201 

8. Paxillin facilitates timely neurite initiation on soft-substrate environments by interacting with the endocytic machinery 

Authors: Ting-Ya Chang, Chen Chen, Min Lee, Ya-Chu Chang, Chi-Huan Lu, Shao-Tzu Lu, De-Yao Wang, Aijun Wang, 

Chin-Lin Guo, Pei-Lin Cheng 

Journal: eLife (2017): e31101 

9. Study on the Regulation of Focal Adesions and Cortical Actin by Matrix Nanotopography in 3D Environment 

Authors: Jingjing Han, Keng-hui Lin, Lock Yue Chew 

Journal: Journal of Physics: Condensed Matter (2017) 

10. The correlation between osteopontin adsorption and cell adhesion to mixed self-assembled monolayers of varying charges 

and wettability 

Authors: Lijing Hao, Tianjie Li, Fan Yang, Naru Zhao, Fuzhai Cui, Xuetao Shi, Chang Du, Yingjun Wang 

Journal: Biomaterials Science (2017) 

11. Cell Morphology Modified by Biomaterial Induces miR-21 Expression and Apoptosis 

Authors: Mengya Liu, Shuangying Gu, Yue Zhou 

Journal: Journal of Biosciences and Medicines (2016): 42 

12. Electrospinning of PELA/PPY Fibrous Conduits: Promoting Peripheral Nerve Regeneration in Rats by Self-Originated 

Electrical Stimulation 

Authors: Zi-Fei Zhou, Fan Zhang, Jian-Guang Wang, Quan-Chi Chen, Wei-Zhi Yang, Ning He, Ying-Ying Jiang, Feng 

Chen, Jun-Jian Liu 

Journal: ACS Biomaterials Science & Engineering (2016): 1572--1581 

13. Inhibition of growth, migration and invasion of human bladder cancer cells by antrocin, a sesquiterpene lactone isolated from 

Antrodia cinnamomea, and its molecular mechanisms 

Authors: Kun-Yuan Chiu, Chun-Chi Wu, Chi-Hao Chia, Shih-Lan Hsu, Yew-Min Tzeng 

Journal: Cancer letters (2016): 174--184 

14. Rotavirus NSP486--175 interacts with H9c2 (2-1) cells in vitro, elevates intracellular Ca2+ levels and can become cytotoxic: 

a possible mechanism for extra-intestinal pathogenesis 

Authors: Xiaoshun Xiong, Yinyin Hu, Caixia Liu, Xiangyang Li 

Journal: Virus Genes (2016): 1--11 

15. Surface chemistry from wettability and charge for the control of mesenchymal stem cell fate through self-assembled 

monolayers 

Authors: Lijing Hao, Xiaoling Fu, Tianjie Li, Naru Zhao, Xuetao Shi, Fuzhai Cui, Chang Du, Yingjun Wang 

Journal: Colloids and Surfaces B: Biointerfaces (2016): 549--556 

16. Synergistic effects of bioactive ions and micro/nano-topography on the attachment, proliferation and differentiation of 

murine osteoblasts (MC3T3) 

Authors: Teng Wang, Yi Wan, Zhanqiang Liu 

Journal: Journal of Materials Science: Materials in Medicine (2016): 1--12 

17. A facile magnesium-containing calcium carbonate biomaterial as potential bone graft 

Authors: Fupo He, Jing Zhang, Xiumei Tian, Shanghua Wu, Xiaoming Chen 

Journal: Colloids and Surfaces B: Biointerfaces (2015): 845--852 

18. Alpha-Actinin 4 Is Associated with Cancer Cell Motility and Is a Potential Biomarker in Non--Small Cell Lung Cancer 

Authors: Ming-Chuan Wang, Ying-Hua Chang, Chih-Chieh Wu, Yu-Chang Tyan, Hua-Chien Chang, Yih-Gang Goan, Wu-

Wei Lai, Pin-Nan Cheng, Pao-Chi Liao 

Journal: Journal of Thoracic Oncology (2015): 286--301 

19. Cardiomyocyte-specific overexpression of the ubiquitin ligase Wwp1 contributes to reduction in Connexin 43 and 

arrhythmogenesis 

Authors: Wassim A Basheer, Brett S Harris, Heather L Mentrup, Measho Abreha, Elizabeth L Thames, Jessica B Lea, 

Deborah A Swing, Neal G Copeland, Nancy A Jenkins, Robert L Price 

Journal: Journal of molecular and cellular cardiology (2015): 1--13 

mailto:sales@aatbio.com
mailto:support@aatbio.com
http://pubs.rsc.org/en/content/articlepdf/2017/ra/c7ra08036k
http://pubs.acs.org/doi/abs/10.1021/acsami.7b08343
http://file.scirp.org/pdf/JBNB_2017071311271603.pdf
https://cdn.elifesciences.org/articles/31101/elife-31101-v1.pdf
http://iopscience.iop.org/article/10.1088/1361-648X/aa8d49/meta
http://pubs.rsc.org/en/content/articlehtml/2017/bm/c6bm00802j
http://pubs.rsc.org/en/content/articlehtml/2017/bm/c6bm00802j
http://file.scirp.org/pdf/JBM_2016113016261781.pdf
http://pubs.acs.org/doi/abs/10.1021/acsbiomaterials.6b00335
http://pubs.acs.org/doi/abs/10.1021/acsbiomaterials.6b00335
http://www.sciencedirect.com/science/article/pii/S0304383515007363
http://www.sciencedirect.com/science/article/pii/S0304383515007363
http://link.springer.com/article/10.1007/s11262-016-1419-6
http://link.springer.com/article/10.1007/s11262-016-1419-6
http://www.sciencedirect.com/science/article/pii/S0927776516306816
http://www.sciencedirect.com/science/article/pii/S0927776516306816
http://link.springer.com/article/10.1007/s10856-016-5747-9
http://link.springer.com/article/10.1007/s10856-016-5747-9
http://www.sciencedirect.com/science/article/pii/S0927776515302587
http://www.sciencedirect.com/science/article/pii/S1556086415323315
http://www.sciencedirect.com/science/article/pii/S0022282815300572
http://www.sciencedirect.com/science/article/pii/S0022282815300572


AAT Bioquest®, Inc.           Product Technical Information Sheet        Last Updated January 2019 

 

 

©2011 by AAT Bioquest®, Inc., 520 Mercury Drive, Sunnyvale, CA 94085. Tel: 408-733-1055 

Ordering: sales@aatbio.com; Tel: 800-990-8053 or 408-733-1055; Fax: 408-733-1304 

Technical Support: support@aatbio.com; Tel: 408-733-1055 

20. Cellular retinoic acid binding protein 2 inhibits osteogenic differentiation by modulating LIMK1 in C2C12 cells 

Authors: Rui Wang, Qingyuan Yang, Weifan Xiao, Ruirui Si, Fenyong Sun, Qiuhui Pan 

Journal: Development, growth & differentiation (2015): 581--589 

21. Engineering poly (lactic-co-glycolic acid)/hydroxyapatite microspheres with diverse macropores patterns and the cellular 

responses 

Authors: D Cheng, X Cao, H Gao, J Hou, W Li, L Hao, Y Wang 

Journal: RSC Advances (2015): 17466--17473 

22. hMSCs bridging across micro-patterned grooves 

Authors: Qing Zhang, Yuli Li, Hao Sun, Lei Zeng, Xian Li, Bo Yuan, Chengyun Ning, Hua Dong, Xiaofeng Chen 

Journal: RSC Advances (2015): 47975--47982 

23. In vitro degradation and cell response of calcium carbonate composite ceramic in comparison with other synthetic bone 

substitute materials 

Authors: Fupo He, Jing Zhang, Fanwen Yang, Jixiang Zhu, Xiumei Tian, Xiaoming Chen 

Journal: Materials Science and Engineering: C (2015): 257--265 

24. Microgrooved Polymer Substrates Promote Collective Cell Migration To Accelerate Fracture Healing in an in Vitro Model 

Authors: Qing Zhang, Hua Dong, Yuli Li, Ye Zhu, Lei Zeng, Huichang Gao, Bo Yuan, Xiaofeng Chen, Chuanbin Mao 

Journal: ACS applied materials & interfaces (2015): 23336--23345 

25. Directing the fate of human and mouse mesenchymal stem cells by hydroxyl--methyl mixed self-assembled monolayers with 

varying wettability 

Authors: Lijing Hao, Hui Yang, Chang Du, Xiaoling Fu, Naru Zhao, Suju Xu, Fuzhai Cui, Chuanbin Mao, Yingjun Wang 

Journal: Journal of Materials Chemistry B (2014): 4794--4801 

26. Kindlin-1 contributes to EGF-induced re-epithelialization in skin wound healing 

Authors: Congcong Shen, Linlin Sun, Ningwen Zhu, Fazhi Qi 

Journal: International Journal of Molecular Medicine 

 

 
Disclaimer: These products are for research use only and are not intended for therapeutic or diagnostic applications. 

Please contact our technical service representative for more information.  
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