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Topology and Axonemal Association 

of Ciliary PAM
Data from Kumar et al. (2016) J Cell Sci 129: 943-956 and Kumar et al. (2017) eLife 6:e25728.

Cilia contain ~7% of total PHM activity
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PAM Traverses the Biosynthetic and 

Endocytic Pathways in Rodent 

Neuroendocrine Cells

PAM Protein is Upregulated During the 

Sexual Cycle of Chlamydomonas
Model for the Regulated Release of

Axonemal PAM and Incorporation into 

Ciliary Ectosomes from Mating Gametes

Why Does Chlamydomonas Release PAM in Mating Ectosomes?

Possibilities include:-

1. PAM plays a role in ectosome-based signaling or other functional processes.

2. It provides a way to remove PAM from cilia of mating cells as it is no longer 

needed.

3. Potentially ciliary localized PAM may be inhibitory to further progress in the 

mating reaction if not removed.

4. Amidated proteins are present in mating ectosomes (see poster # P2047).

We are currently investigating the biochemical mechanism(s) by which PAM is 

released from the axoneme and its function in ectosomes.

PAM is Present in Urinary and Salivary Exosomes 
Minchiacchi et al. (2015) Large oncosomes contain distinct protein cargo and represent a separate functional class of tumor-derived 

extracellular vesicles.  Oncotarget 6: 11327-11341.

Gonzalez-Begne et al. (2009)  Proteomic analysis of human parotid gland exosomes by multidimensional protein identification 

technology (MudPIT).  J Proteome Res. 8: 1304-1314.

Is PAM released in ciliary ectosomes?

Immunoblot Quantification

PAM protein and PHM/PAL enzyme activities 

were barely detectable in ectosomes from 

vegetative Chlamydomonas cells
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PAM is Released in Ciliary Ectosomes from Mating Gametes

Immunoblot Quantification                                             Enzyme Activity
Hap2 (fusion-defective) x cc125

cc124 x cc125

PAM protein and both PHM and PAL enzyme activities are present in gametic ectosomes.  

Approximately 1 cilium equivalent of PAM is released per cell per hour.

PAM Transcripts Are Dramatically 

Reduced upon Gamete Activation
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(Diagram and data from Ning et al. (2013) Genes Dev. 27: 1198-1215)

Very Little PAM is Released in Ciliary 

Ectosomes from Vegetative Cells

Cilium

PAM C-terminal domain antibody only detects 

ciliary PAM after membrane permeabilization.

Hap2 x cc125

Negative stain EM of 

mating ectosomes

Bar = 100 nm

Mating Ectosomes Contain 

PHM Activity

Enzyme Activity

Distribution of Protein

After 1 Hour 

PAM is a bioactive peptide amidating enzyme present in many ciliated organisms. 


