
Biophysics 210: Biological Light Microscopy 
Syllabus 

 
Discussion section meets Tuesdays from 1-2:30pm in GH N114 
Labs meet Thursday or Friday from 1-4pm GH S252 (NIC) 
 
Week 4: Fluorescence Microscopy 
Discussion Section: April 21st   

Labs: April 23rd and April 24th 
 
Lectures (watch before discussion section): 

● Introduction to Fluorescence Microscopy 
● Fluorescent Probes 
● Fluorescent Proteins 

 
Reading required for discussion section: 

● Shaner, NC., Steinbach, PA., Tsien, RY. 2005. A guide to choosing fluorescent proteins. 
Nat Methods. 2: 905-9. 

● Grimm, JB et al 2015. A general method to improve fluorophores for live-cell and single-
molecule microscopy. Nat Methods 12:244-250 

● Cranfill, PJ et al 2016. Quantitative assessment of fluorescent proteins. Nat Methods. 
13: 557-562 

 
Additional Reading (optional): 

● Chroma: Handbook of Optical Filters for Fluorescence Microscopy 
● Nikon MicroscopyU: Fluorescence Microscopy 
● ZEISS Campus: Introduction to Fluorescence Microscopy 
● Spectra viewers: FPbase; Chroma Spectra viewer; Semrock Searchlight; ThermoFisher 

Fluorescence SpectraViewer 
● FPbase: Interactive Chart of FP Properties 
● Janelia Fluor Dyes  
● Zwier, J.M. et al 2004. Image calibration in fluorescence microscopy. J. Microsc. 

216:15–24. 
● Waters JC. 2009. Accuracy and precision in quantitative fluorescence microscopy. J Cell 

Biol. 185(7):1135-48. 
● Lavis, LD. 2017. Teaching old dyes new tricks: Biological probes built from fluoresceins 

and rhodamines. Annual Review of Biochemistry 86:825-843 

https://www.ibiology.org/talks/introduction-fluorescence-microscopy/
https://www.ibiology.org/talks/fluorescent-probes/
https://www.ibiology.org/talks/fluorescent-proteins/
http://www.nature.com/nmeth/journal/v2/n12/full/nmeth819.html
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4344395/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4344395/
https://www.nature.com/articles/nmeth.3891
https://www.chroma.com/sites/default/files/HandbookofOpticalFilters.pdf
https://www.microscopyu.com/techniques/fluorescence
http://zeiss-campus.magnet.fsu.edu/articles/basics/fluorescence.html
https://www.fpbase.org/spectra/
https://www.chroma.com/spectra-viewer?fluorochromes=48%7C149%7C841&showDetails=1
https://www.semrock.com/searchlight-welcome.aspx
http://www.thermofisher.com/us/en/home/life-science/cell-analysis/labeling-chemistry/fluorescence-spectraviewer.html
http://www.thermofisher.com/us/en/home/life-science/cell-analysis/labeling-chemistry/fluorescence-spectraviewer.html
https://www.fpbase.org/chart/
https://www.janelia.org/open-science/janelia-fluor-dyes
http://onlinelibrary.wiley.com/doi/10.1111/j.0022-2720.2004.01390.x/abstract
http://onlinelibrary.wiley.com/doi/10.1111/j.0022-2720.2004.01390.x/abstract
http://jcb.rupress.org/content/185/7/1135.long
http://jcb.rupress.org/content/185/7/1135.long
https://www.annualreviews.org/doi/full/10.1146/annurev-biochem-061516-044839?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub%3Dpubmed&
https://www.annualreviews.org/doi/full/10.1146/annurev-biochem-061516-044839?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub%3Dpubmed&
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● Shu X. et al 2009.  Mammalian expression of infrared fluorescent proteins engineered 
from a bacterial phytochrome. Science Vol. 324 no. 5928 pp. 804-807 

● Yu D. et al 2014. An improved monomeric infrared fluorescent protein for neuronal and 
tumour brain imaging. Nat Communications 5:Article 3626. 

● Lavis, LD. and Raines, RT. 2008. Bright Ideas for Chemical Biology. ACS Chem. Biol. 
3:142-155 

● Grimm, JB. and Lavis, LD. 2022. Caveat fluorophore: an insiders’ guide to small-
molecule fluorescent labels. Nature Methods. 19(2):149-158. 

● Sarmento, MJ, and Fernandes, F. 2023. Choosing the Right Fluorescent Probe. 
Fluorescence Spectroscopy and Microscopy in Biology. Springer Series on 
Fluroescence, vol 20. Springer, Cham. 

 
Discussion Section Topic: Fluorescent microscopy basics; choosing the right dyes and 
fluorescent proteins for your microscope and experiment.  A laptop may be helpful for this 
discussion section. 
 
Lab: We will go over the light path of the fluorescent microscope, discuss software control of the 
microscope, acquire fluorescence images, and measure microscope point spread functions. 
(GH S252, Nikon Imaging Center) 
 

https://www.science.org/doi/10.1126/science.1168683
https://www.science.org/doi/10.1126/science.1168683
http://www.nature.com/ncomms/2014/140515/ncomms4626/abs/ncomms4626.html
http://www.nature.com/ncomms/2014/140515/ncomms4626/abs/ncomms4626.html
https://pubs.acs.org/doi/full/10.1021/cb700248m
https://www.nature.com/articles/s41592-021-01338-6
https://www.nature.com/articles/s41592-021-01338-6
https://link.springer.com/chapter/10.1007/4243_2022_30
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