Core biochemistry toolbox - software, databases, etc. to get familiar with

Bri Bibel (the bumbling biochemist); 11/14/22

The exact programs and tools you will need will depend on your project (and I will link to a more comprehensive list I have), but these are some core ones most biochemists will need


Databases to get comfortable using:
· UniProt - database with tons of info about “every” protein
· PDB (Protein DataBank)- structures (and now predicted structures) of proteins and complexes
· Expasy ProtParam – biochemical stats for proteins (pI, extinction coefficient, etc.)
· BLAST - lets you search for nucleic acid sequences, perform sequence alignments, etc.
· GenBank - nucleic acid sequencing data
· PubMed - helps you find scientific papers
· bioRxiv - main preprint server 
· Google - get good at Googling strategically and critically!

Software programs to choose & learn to use:
· Some sort of plasmid viewer – Snapgene (viewer’s free but limited features), CLC Main Workbench, ApE (this one’s free), DNAStar, Benchling, etc. - for molecular cloning
· A reference manager (Mendeley, zotero, endnote, pages, readcube etc.)
· Vector graphics program (Adobe Illustrator or free alternative InkScape)
· PyMol and/or ChimeraX - for interactively viewing (and making figures of) structures of macromolecules (proteins, DNA, RNA, complexes, etc.) which you can fetch from the PDB
· an e-notebook (OneNote, Benchling, etc.)
· Also helpful - an RSS reader (Newsblur, Feedly, The Old Reader, Inoreader, etc.) to stay up-to-date on new articles 

I also recommend learning basic Python (a coding language) which you can work with in
· Jupyter Lab/Jupyter notebook

And if you need to learn/use R, check out RStudio


Links:
Proteins & structures
· UniProt https://www.uniprot.org/ 
· PDB (Protein DataBank)  https://www.rcsb.org/ (US-maintained site), https://www.ebi.ac.uk/pdbe/ (European-mantained site)
· more about it on my blog: https://bit.ly/pdbstructures & YouTube: https://youtu.be/Re2gwi-_OEw & https://youtu.be/IZtHsUFbyes
· Expasy ProtParam  https://web.expasy.org/protparam/ 
· more about it on my blog: https://bit.ly/uniprotprotparam &  YouTube: https://youtu.be/6oBsTykEeGI
· Structure viewers
· PyMol https://pymol.org/ 
· More here: https://bit.ly/pymolintro ; https://youtu.be/GpxCGQAhgi8
· ChimeraX https://www.cgl.ucsf.edu/chimerax/ 


nucleic acids
· BLAST https://blast.ncbi.nlm.nih.gov/Blast.cgi 
· More about it on my blog: http://bit.ly/sequencetermstools
· GenBank https://www.ncbi.nlm.nih.gov/genbank/ 
· plasmid viewers
· SnapGene viewer is free but has limited features https://www.snapgene.com/ 
· CLC Main Workbench https://digitalinsights.qiagen.com/products-overview/discovery-insights-portfolio/analysis-and-visualization/qiagen-clc-main-workbench/ 
· DNASTAR https://www.dnastar.com/software/lasergene/molecular-biology/ 
· ApE (A plasmid Editor) totally FREE! https://jorgensen.biology.utah.edu/wayned/ape/ 
· Benchling https://www.benchling.com/ 

papers
· PubMed https://pubmed.ncbi.nlm.nih.gov/ 
· bioRxiv https://www.biorxiv.org/ 

reference managers
· Mendeley https://www.mendeley.com/reference-management/reference-manager 
· Zotero https://www.zotero.org/ 
· Endnote https://endnote.com/ 
· ReadCube Papers https://www.digital-science.com/product/readcube/ 
· More on reference managers: https://bit.ly/referencesreference ; YouTube: https://youtu.be/VIds4W2nut8

Vector graphics programs
· Adobe Illustrator 
· More here: https://bit.ly/adobe_illustrator_fundamentals & https://youtu.be/JdVSeZajq6A & https://drive.google.com/file/d/1C72zWcht0gmtRV45Yl1p0xML4JwzFrgp/view?usp=share_link
· Inkscape FREE https://inkscape.org/ 
· More about them here: http://bit.ly/makinggraphics

RSS Viewers
· NewsBlur https://newsblur.com/ 
· Newsblur: https://newsblur.com/   
· Feedly https://feedly.com/   
· The Old Reader https://theoldreader.com/    
· Inoreader  https://www.inoreader.com/    
· more about them here: blog form: https://bit.ly/science_alerts_RSS_feeds  ; YouTube: https://youtu.be/jG3hImJ7fRY    

Programming stuff
· Jupyter lab https://jupyterlab.readthedocs.io/en/stable/ 
· More here: https://bit.ly/jupyter_tips  ; YouTube: https://youtu.be/vsXktUm2hOM    
· RStudio https://posit.co/ 
· More here: https://bit.ly/why_program   ; YouTube: https://youtu.be/hoi7g5tqj44 

Page on my blog with resources I’ve found helpful: https://bit.ly/bumblingbiochemisttoolbox ; YouTube:  https://youtu.be/hIiYqbBQCvA  

More comprehensive toolbox: blog: https://bit.ly/databases_guide  ; YouTube: https://youtu.be/ZyLOWqZazgc  ; downloadable version of list, with links: https://bit.ly/3RYWlS6   
