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Looking for... 
career advancement?
the newest CryoEM technology?
groundbreaking science?
a beautiful workplace?
awesome coworkers?









join us










In our lab, we value and respect people from all walks of life, finding joy and inspiration from our different cultures and backgrounds.

We are united by our passion for molecular machines – how they work and the biology they ultimately command.




ABOUT THE LAB





We study the molecular basis of nucleic acid regulatory processes, RNAi and DNA replication in particular. We use the tools of structural biology, biochemistry and biophysics to study proteins and protein complexes associated with these processes to elucidate how they work. Cryo-electron microscopy (cryoEM), X-ray crystallography, and other structural techniques enables us to obtain the three-dimensional structures of these molecular machines. Biochemistry, biophysics and molecular biology allow us to study properties that can be correlated to their function and biology.

The introduction of exogenous double-stranded RNA (dsRNA) into a cell can trigger the gene silencing process called RNA interference or RNAi. Although there has been remarkable progress in unraveling the components of the RNAi machinery, in order to get a complete understanding of these mechanisms we must determine how they work at the molecular level. Therefore, we embarked on structural and biochemical studies of these proteins. By solving the structure of the first full-length Argonaute protein, the key component in the RNAi machinery, we identified Argonaute as “Slicer”, the programmable effector enzyme that harbors the small RNAs, e.g., miRNAs and siRNAs, and cleaves the mRNA as directed by the siRNA. We are interested in the regulation of Argonaute and its participation in distinct silencing pathways, such as the silencing of transposable elements in the germline by the piRNA pathway, as well as RNAi-mediated heterochromatin formation. More recently, we have become interested in a particular miRNA regulatory system – that of the miRNA let-7, which also involves the pluripotent factor Lin28, the uridylases TUT4 and TUT7 and the nuclease Dis3L2, due to its central role in stem cell biology and particularly in cancer. These studies enhance not only our understanding of these important pathways, but should also improve the practical use of the RNAi technology as an experimental tool for gene knockdown technology.

In the field of replication, our goal is to understand the molecular motors involved in replication initiation. In studying the viral replication initiator E1 from papillomavirus as a model system, we discovered how the helicase uses ATP hydrolysis to translocate on DNA, a mechanism that has been recapitulated in many ATPase motors. In recent years, we have been studying the human Origin Recognition Complex (ORC). We determined the structure of human ORC initially using a combination of X-ray crystallography and cryoEM, and more recently by cryoEM and showed the consequences of developmental mutations. Using high-resolution single-particle cryoEM we showed the incredible dynamic nature of the complex. We are now studying the complex in different ATPase states, and the interaction between human ORC, DNA and other factors and complexes involved in replication initiation in humans.



What’s new in the Joshua-Tor lab?
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New Toys
The Chameleon has arrived!

It joins an array of “toys” in our CryoEM facility.

See what else we’ve been up to here.





recent publications
Click here for our full list of publications produced by the Joshua-Tor Lab.





OCA-T1 and OCA-T2 are coactivators of POU2F3 in the tuft cell lineage
X.S. Wu, X.-Y. He, J.J. Ipsaro, Y.-H. Huang, J.B. Preall, D. Ng, Y.T. Shue, J. Sage, M. Egeblad, L. Joshua-Tor, and C. R. Vakoc, OCA-T1 and OCA-T2 are coactivators of POU2F3 in the tuft cell lineage, Nature, 607, 169-175 (2022).





Target binding triggers hierarchical phosphorylation of human Argonaute-2 to promote target release



B Bibel, E Elkayam, S Silletti, EA Komives, L Joshua-Tor. Target binding triggers hierarchical phosphorylation of human Argonaute-2 to promote target release. bioRxiv. [preprint.] 2022.01.06.475261; doi: https://doi.org/10.1101/2022.01.06.475261













A shape-shifting nuclease unravels structured RNA
K Meze, A Axhemi, DR Thomas, A Doymaz, L Joshua-Tor. A shape-shifting nuclease unravels structured RNA. bioRxiv [preprint.] 2021.11.30.470623; doi: https://doi.org/10.1101/2021.11.30.470623





Developmental Roles and Molecular Mechanisms of Asterix/GTSF1
J.J. Ipsaro and L. Joshua-Tor, Developmental Roles and Molecular Mechanisms of Asterix/GTSF1, WIREs RNA, https://doi.org/10.1002/wrna.1716. Invited review article.
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Our website uses cookies to enhance your experience on the site. By clicking "continue" or by continuing to use our website, you are agreeing to our use of cookies as detailed in our Privacy Policy.
Continue



Cookie and Privacy Settings








How we use cookies
We may request cookies to be set on your device. We use cookies to let us know when you visit our websites, how you interact with us, to enrich your user experience, and to customize your relationship with our website. 

Click on the different category headings to find out more. You can also change some of your preferences. Note that blocking some types of cookies may impact your experience on our websites and the services we are able to offer.



Essential Website Cookies
These cookies are strictly necessary to provide you with services available through our website and to use some of its features.

Because these cookies are strictly necessary to deliver the website, refusing them will have impact how our site functions. You always can block or delete cookies by changing your browser settings and force blocking all cookies on this website. But this will always prompt you to accept/refuse cookies when revisiting our site.

We fully respect if you want to refuse cookies but to avoid asking you again and again kindly allow us to store a cookie for that. You are free to opt out any time or opt in for other cookies to get a better experience. If you refuse cookies we will remove all set cookies in our domain.

We provide you with a list of stored cookies on your computer in our domain so you can check what we stored. Due to security reasons we are not able to show or modify cookies from other domains. You can check these in your browser security settings.

Check to enable permanent hiding of message bar and refuse all cookies if you do not opt in. We need 2 cookies to store this setting. Otherwise you will be prompted again when opening a new browser window or new a tab.

Click to enable/disable essential site cookies.



Google Analytics Cookies
These cookies collect information that is used either in aggregate form to help us understand how our website is being used or how effective our marketing campaigns are, or to help us customize our website and application for you in order to enhance your experience.

If you do not want that we track your visit to our site you can disable tracking in your browser here:

Click to enable/disable Google Analytics tracking.



Other external services
We also use different external services like Google Webfonts, Google Maps, and external Video providers. Since these providers may collect personal data like your IP address we allow you to block them here. Please be aware that this might heavily reduce the functionality and appearance of our site. Changes will take effect once you reload the page.

Google Webfont Settings:

Click to enable/disable Google Webfonts.

Google Map Settings:

Click to enable/disable Google Maps.

Google reCaptcha Settings:

Click to enable/disable Google reCaptcha.

Vimeo and Youtube video embeds:

Click to enable/disable video embeds.



Other cookies
The following cookies are also needed - You can choose if you want to allow them:

Click to enable/disable _ga - Google Analytics Cookie.

Click to enable/disable _gid - Google Analytics Cookie.

Click to enable/disable _gat_* - Google Analytics Cookie.




Accept settingsHide notification only



 
 
 




