2nd Annual EMBRIO Workshop DRAFT schedule
Theme: Image Acquisition, Processing, Analysis

Dates: July 10-12, 2023 (stay overnight on the 9th)
Location: University of Notre Dame, South Bend, Indiana

Organizer and contact: Prof. Jeremiah Zartman, Department of Chemical and Biomolecular Engineering, University of Notre Dame

7/10 Monday morning. Start time
9:00-9:30 Jeremiah Zartman. Introductions and announcements.
9:30-12:00 (with break) Dr. Sara Cole
Unit 1: Microscopy basics, sample preparation, and data acquisition
Two sessions 9:30 am -12:00 pm and 1:00 pm -2 pm 
1. Fixation
2. Sectioning? or not. 
3. Labeling 
    3a. intrinsic (fluorescence proteins)
    3b. immunocytochemistry/immunohistochemistry
    3c. genetic probes
    3d.  fluorogenic/photoconvertible probes
    3e. others? 
4. Controls and why are they important? 
12:00 -1:00 Lunch break (boxed lunches)
1:00 - 2:30 Dr. Sara Cole
5. Microscopy
    5a. brightfield, fluorescence 
    5b. contrast imaging
    5c. reflectance/polarized
    5d. large sample imaging (2photon, lightsheet, oct, tissue clearing prep)
    5e. quantitative imaging (photon counting)
    5f. enhanced/super resolution
    5g. fluorescence lifetime imaging
2:30-3:00 Break
3:00 - 4:30  TBD. Possibilities: Bruker / Imaris presentations
7/10 Evening - EMBRIO student council - evening activities

7/11 Tuesday 
9:00-9:30 Krishna Jayant (kjayant@purdue.edu)
Tuesday July 11 Unit 2: Fundamentals of image processing module 
9:00-9:30 Overview by Professor Krishna Jayant (kjayant@purdue.edu) (Via zoom)
9:30-10:45 Part 1
9:30-10:45 Shulan Xiao - Building image processing pipelines, tools and techniques 
11:00 - 12:00 Hamad Khan - Walking through a specific Ca2+ imaging Pipeline
1:00 - 2:00 Part 2
1:00-2:00 Saumitra Yadav - Point spread functions

Unit 3: RICS workshop. Prof.  Gregory Reeves, TAMU
2:30-4:30 
RICS is a tool for measuring absolute concentrations and mobilities (which includes determining the fraction of fluorescent molecules bound to immobile structures). In addition, we could use cross-correlation RICS to measure the fraction of GFP-tagged molecules bound to an RFP-tagged molecule.
Specific learning objectives:
1. Describe the relationship between fluctuations in intensity and molecule number in a confocal voxel
2. Describe the background of how an autocorrelation function is calculated from fluctuations in intensity
3. Describe the relationship between the shape of the autocorrelation function, the decay in correlations in fluctuations with increasing time shifts, and the diffusivity of the molecule
4. Choose appropriate microscope parameters to acquire high quality RICS images
5. Practice acquisition of RICS images


7/12 Wednesday Morning (in process)
9:00-10:30 Dr. Elsje Pienaar Unit 4: Data driven model calibration

10:30 -12:00 Group modeling exercise

Also confirmed and will be scheduled: Prof. Scott Howard (ND) will present a tutorial on his super resolution microscopy method, fluorescence lifetime imaging microscopy, and a denoising neural network plugin for FIJI .

Afternoon: Depart for Purdue University, West Lafayette

July 13-14 EMBRIO Annual Retreat, Hosted with Weldon School of Biomedical Engineering, Purdue University, West Lafayette Campus. (speaker and activity chedule TBD)
Thursday July 13 9am – 5pm
Friday July 14 9am – 12pm (potential afternoon workshop or activity).

