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Argonaute (Ago) 

• Maintaining genome integrity 

 

• Controlling protein synthesis and RNA stability 

 

• Production of a specific set of small non-coding RNAs 

 

-The original function of Ago family was similar to that of members of 
the RNase H family of endonucleases. 



Functional domains of Argonautes 

human AGO2 is shown as an example 



The Origin of the Argonaute 

Argonaute-like group found in plants, animals 
and fungi  
 
Piwi-like group  
 
The C. elegans-specific  group 3 Argonaute 
 
 
At, Arabidopsis thaliana;  
Ce, Caenorhabditis elegans;  
Hs, Homo sapiens;    
Sp, Schizosaccharomyces pombe 



PAZ & PIWI domain 

• PAZ Domain 

-OB-like folding (oligonuclotide binding) might bind single-stranded nucleic 
acids  

-Recognized the 3’-ends of ssRNAs 

 

• PIWI Domain 

-RNase H-like fold: cleave RNA using a DNA template (possibly DNase activity) 

-Cleavage-competent Argonaute proteins have a catalytic centre: 

Asp-Asp-Asp/Glu/His/Lys 



Genome Editing 

• A type of genetic engineering in which DNA is 
inserted, deleted or replaced in the genome of 
an organism using engineered nucleases. 

 

• Double-strand breaks (DSBs) at desired locations 

• Repaired through non-homologous end-
joining (NHEJ) or homologous 
recombination (HR), resulting in targeted 
mutations 



CRISPR/Cas9 

High Efficiency 
Simplicity 

 
Off-target Effect 

Restriction on PAM 
 

Genome Editing with CRISPR-Cas9_高清.mp4


TtAgo (Tt for Thermus thermophilus) (685aa) 

 

 

• Functions in host defence by DNA-guided DNA 
interference 

 

• Structure information acquired 

 

• Problem: require 65℃ for reaction 



NgAgo (Ng for Natronobacterium gregoryi) (887aa) 

• DNA-guided endonuclease suitable for 
genome editing in human cells 

 

• Creates site-specific DNA double- 
strand breaks when loaded with 
gDNAs 

 

• Perfectly cleavages DNA at 37 ℃ 



An argonaute protein from Pyrococcus furiosus.  
PIWI domain is on the right, PAZ domain to the left. 





Align TtAgo with NgAgo 

• Matrix: BLOSUM62  

• Gap penalty: 10.0  

• Extend penalty: 0.5  

• Length: 1015 

 

• Identity: 194/1015 
(19.1%)  

• Similarity: 280/1015 
(27.6%)  

• Gaps: 458/1015 (45.1%)  

• Score: 250.0 

Alignment result of TtAgo and NgAgo (PIWI domain alignment shown) 



DotPath Results 

TtAgo TtAgo 

NgAgo NgAgo 

Protein 
CDS 

Word size=2 Word size=4 



ProtScale- Hydrophobicity 





NgAgo PIWI Domain PSI-BLAST 

Search NgAgo PIWI domain (578-874aa) with PSI-BLAST 



NgAgo PIWI Domain PSI-BLAST 

Top 20 of the NgAgo PIWI domain PSI-BLAST resulting proteins (NgAgo included) 
(PIWI domain shown) 



Phylogenetic Tree Built by 20 Proteins 

Neighbour-joining, Bootstrap 100 NgAgo              Top 1 Result (HdAgo) 



Top 1 Resulted Protein (HdAgo) 

Argonaute Protein found in Halobacterium sp. DL1 (PIWI domain: 454-746aa) 



DotPath Result 

HdAgo 

NgAgo 

Word size=4 





NgAgo Structure 

Among 3 possible models, we chose Model #02 as its QMEAN4 
was the highest. 
 
 



HdAgo (No.1 Candidate) Structure 

Among 3 possible models, we chose Model #01 as its QMEAN4 
was the highest. 
 
 



Protein-Fitting 

Fit NgAgo with HdAgo Fit NgAgo with HdAgo (PIWI domain only)  



Conclusion 

• TtAgo-NgAgo Similarity: Relatively Low 

 

• Newly recognized HdAgo : PIWI Domain Similarity With NgAgo– 
Acceptable (69%) 

 

• HdAgo: Possibly Powerful Nucleic acid-guided Genome Editing Tool 

 

 

 

 



Tools 

-Pubmed, Webofscience and ReadCube for Paper Search 

 

-UniProt, NCBI, ExPASy and EMBOSS as Databases 

 

-MEGA as Phylogenetic Analysis Tool 

 

-Phyre2, SwissModel and SPDBv as Protein 3D Model Tool 
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