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For subscriptions and consortia sales email sales@biologists.com

 

Development
dev.biologists.org  

Journal of Cell Science
jcs.biologists.org

Journal of Experimental Biology
jeb.biologists.org

Disease Models & Mechanisms
dmm.biologists.org

Biology Open
bio.biologists.org

For more information please visit our website biologists.com

The Company of Biologists is a not-for-profit publishing organisation dedicated 
to supporting and inspiring the biological community. We are run by distinguished 
practicing scientists. We exist to profit science, not shareholders. We inspire new 
thinking and support the worldwide community of biologists.

We do this by publishing leading peer-reviewed journals, facilitating scientific 
meetings and communities, providing travel grants for young researchers and by 
supporting societies and gatherings.
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Introducing the SPINDLE™ 

 3D nano-scale imaging made accessible & affordable 
 

 
 
 
At a glance 
Double Helix’s innovative integrated image capture and image 
processing system gives researchers the ability to easily capture 
and analyze 3D images of cellular structures down to the single 
molecule level. Using Double Helix’s patented DH-PSF phase 
mask technology as its foundation, 3D super-resolution imaging 
is now affordable for cutting-edge applications, including 
molecular level imaging and tracking. 

 
 

 
Unlike other technologies  
Using our patented engineered DH-PSF technology to capture 
molecular level localization information in 3D. The light emitted 
from each emitter in the sample focuses into two image lobes 
that rotate to capture extended depth information. Designed as 
an add-on to your existing microscope system, the SPINDLE™ 
can be customized to your wavelength requirements.   
 
 

 
 
 
To learn more please visit us during the conference, or 

contact us at imaging@doublehelixoptics.com 
 

 
See Like No Other ™ 

 
 

Double Helix LLC | Boulder, CO | doublehelixoptics.com 
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We’re setting a new standard for super-resolution microscopy 
with λ/10 flatness on our new 3 mm thick dichroics and 
improved λ/2 flatness on our existing 1 mm dichroics.  
Each one comes with our guaranteed steepest edges,  

short  wavelength reflectivity down to 350 nm,  
and long wavelength  transmission optimized  

out to 1200 nm or 1600 nm. 

   λ/10 P-V per inch flatness on 3 mm

   λ/2 P-V per inch flatness on 1 mm  

   Minimal reflected wavefront distortion for  
even large diameter illumination beams

FLATTEST DICHROICS IN  
THE INDUSTRY FOR  

SUPER-RESOLUTION  
MICROSCOPY

Super-resolution Microscopy Cubes set the new standard for laser based microscopes. 
These cubes are optimized for mounting flat super-resolution 1mm thick dichroics. 

Maximize SNR and minimize artifacts in TIRF, Confocal, PALM, STORM, SIM,  
and other super-resolution techniques.

CUBES GUARANTEED  
TO PERFORM

Learn more and order at semrock.com
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Traveling to College Station by plane 

Through Houston, Texas  

Route  1  (for  all  travelers):  Many  major  airlines  offer  flights  to  Houston's  George  Bush 

Intercontinental Airport (IAH). From IAH, United Airlines provides direct flights (approximately 1 

hour)  to  College  Station's  Easterwood  Airport  (CLL),  which  is  just  4  miles  away  from  the 

conference venue (TAMU's Memorial Student Center). Alternatively, you can get to CLL by taking 

a shuttle from IAH. The shuttle service is provided by Ground Shuttle. Another option is to drive 

a rental car to College Station. The distance between IAH and CLL is approximately 100 miles.  

Route 2 (primarily for US domestic travelers): Fly to Houston's William P. Hobby Airport (HOU), 

which provides primarily US domestic service, but offers a few international options. From HOU, 

you  can  get  to  College  Station's  Easterwood Airport  (CLL)  by Ground  Shuttle  (see  Route  1). 

Alternatively, you can drive a rental car to College Station. The distance between HOU and CLL is 

approximately 110 miles.  

Through Dallas, Texas  

Route 3 (for all travelers): Many major airlines offer flights to Dallas/Fort Worth International 

Airport  (DFW). From DFW, American Airlines provides direct  flights  (approximately 1 hour) to 

College Station's Easterwood Airport (CLL). Alternatively, you can drive a rental car to College 

Station. The distance between DFW and CLL is approximately 200 miles.  

Getting around Bryan/College Station 
Many hotels offer free shuttles to and from College Station's Easterwood Airport (CLL). Uber 
and local taxi services are also available. 

Getting to and around College Station 
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Major locations of interest for conference attendees 

 

 

 

 

 

 

 

 

Maps and Parking
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TAMU Memorial Student Center, the Cain visitor parking garage, and 

the University Center visitor parking garage 

 

 

 

Visitor parking rates (for reference only; actual rates may differ slightly) for the University 

Center Parking Garage* and the Cain Parking Garage^: 

Duration  6 am to 4:59 pm  5 pm to 5:59 am 

Entry – 1 hour  $2  $1 

1 hour – 2 hours  $4  $2 

2 hours – 3 hours  $6  $3 

Each additional hour  $1  $0.50 

 

*Maximum daily rate of $15. 
^No maximum daily rate. 
Lost ticket fee: $15. 
Citation for inability to pay: $40. 
Payment: cash, American Express, MasterCard, Visa, and Discover accepted. No checks. 
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Conference floor layout 

 
 
 

 
 
 
 
 

Registration & 
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Wednesday, Jan. 4, 2017 
5:00 pm to 7:00 pm 
Hyatt Place, 1100 University Drive East, College Station, TX 77840 
Refreshments provided 

 
 

Thursday, Jan. 5, 2017 through Saturday, Jan. 7, 2017 
8:00 am to 6:00 pm 
TAMU Memorial Student Center (conference site) 
 

Conference Registration and Badge Pickup
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Meeting to discuss future plans and events for the QBI Society 
Hyatt Place, 1100 University Drive East, College Station, TX 77840 
8:30 pm, Friday, Jan. 6, 2017 
All conference attendees are welcome to attend. 
Refreshments provided 

Quantitative BioImaging Society 
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Thursday, January 5, 2017 
7:30 am to 8:15 am 

Hyatt Place to TAMU Memorial Student Center 

The first and last buses are scheduled to leave Hyatt Place at approximately 
7:30 am and 8:15 am, respectively.  Buses in between will leave Hyatt Place 
approximately 15 minutes apart. 

 
9:30 pm to 10:15 pm 
  TAMU Memorial Student Center to Hyatt Place 

The first and last buses are scheduled to leave the Memorial Student Center at 
approximately 9:30 pm and 10:15 pm, respectively. 

 

 
 

Friday, January 6, 2017 
7:45 am to 8:30 am 

Hyatt Place to TAMU Memorial Student Center 

The first and last buses are scheduled to leave Hyatt Place at approximately 
7:45 am and 8:30 am, respectively.  Buses in between will leave Hyatt Place 
approximately 15 minutes apart. 

 
7:00 pm to 7:45 pm 
  TAMU Memorial Student Center to Hyatt Place 

The first and last buses are scheduled to leave the Memorial Student Center at 
approximately 7:00 pm and 7:45 pm, respectively. 

 

 

Saturday, January 7, 2017 
7:45 am to 8:30 am 

Hyatt Place to TAMU Memorial Student Center 

The first and last buses are scheduled to Hyatt Place at approximately 7:45 am 
and 8:30 am, respectively.  Buses in between will leave Hyatt Place 
approximately 15 minutes apart. 

Conference Bus Schedule 
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6:30 pm to 7:15 pm 
  TAMU Memorial Student Center to George Bush Library 

The first and last buses are scheduled to leave the Memorial Student Center at 
approximately 6:30 pm and 7:15 pm, respectively. 

 
9:30 pm to 10:15 pm 
  George Bush Library to TAMU Memorial Student Center to Hyatt Place 

The first and last buses are scheduled to leave George Bush Library at 
approximately 9:30 pm and 10:15 pm, respectively. 

 

14



 

 

 

All social events are free of charge to conference attendees. If you would like to bring a guest 
to the Conference Closing Reception and Dinner at the George Bush Library, please let us 
know by email to inquiries@quantitativebioimaging.com. 

 

Registration and Social Gathering 
Hyatt Place, 1100 University Drive East, College Station, TX 77840 
5:00 pm to 7:00 pm, Wednesday, Jan. 4, 2017 
Refreshments provided  
 
 

Conference Opening Reception and Dinner 
TAMU Memorial Student Center (conference site) 
6:50 pm, Thursday, Jan. 5, 2017 
 
 

Conference Closing Reception and Dinner 

(Tour of the George Bush Presidential Library and Museum) 
George Bush Presidential Library and Museum, 1002 George Bush Drive West, College 

Station, TX 77845 

6:25 pm to 10:00 pm, Saturday, Jan. 7, 2017 

 

Social Events
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The following meals and refreshments are provided free of charge to attendees. 

 

Wednesday, January 4, 2017 
 

5:00 pm to 7:00 pm 

Registration and Social Gathering 

Hyatt Place, 1100 University Drive East, College Station, TX 77840 

Refreshments 
 
 

 

Thursday, January 5, 2017 

 
10:30 am to 11:00 am 

Coffee Break 

TAMU Memorial Student Center (conference site) 

Coffee and snacks 
 
12:50 pm to 2:10 pm 
  Lunch 

TAMU Memorial Student Center (conference site) 

Full meal 

 

3:40 pm to 5:10 pm 
  Coffee Break and Poster Session 

TAMU Memorial Student Center (conference site) 

Coffee and snacks 

 
6:50 pm to 8:00 pm 
  Conference Opening Reception and Dinner 

TAMU Memorial Student Center (conference site) 

Full meal 

Meals and Refreshments 
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Friday, January 6, 2017 

 
10:30 am to 11:00 am 

Coffee Break 

TAMU Memorial Student Center (conference site) 

Coffee and snacks 
 
12:40 pm to 2:00 pm 
  Lunch 

TAMU Memorial Student Center (conference site) 

Full meal 

 

3:30 pm to 5:00 pm 
  Coffee Break and Poster Session 

TAMU Memorial Student Center (conference site) 

Coffee and snacks 

 

8:30 pm 
  QBI Society Meeting 

Hyatt Place, 1100 University Drive East, College Station, TX 77840 

Refreshments 
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Saturday, January 7, 2017 

 
10:20 am to 10:50 am 

Coffee Break 

TAMU Memorial Student Center (conference site) 

Coffee and snacks 
 
12:40 pm to 2:00 pm 
  Lunch 

TAMU Memorial Student Center (conference site) 

Full meal 

 

3:20 pm to 4:40 pm 
  Coffee Break and Poster Session 

TAMU Memorial Student Center (conference site) 

Coffee and snacks 

 
6:40 pm to 10:00 pm 
  Conference Closing Reception and Dinner 

George Bush Presidential Library and Museum, 

1002 George Bush Drive West, College Station, TX 77845 

Dinner reception 
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The TAMU_Visitor network is available to all guests at the TAMU Memorial 
Student Center (conference site). Take the following steps to connect: 
 

1. Choose the TAMU_Visitor network from the list of available networks on 

your device. 

2. Enter an email address and a 24‐hour password. 

3. Enter your full name, mobile telephone number, and email address in the 

fields provided. Click the box next to “I accept the terms of use” and then 

click “Register”. 

4. You will receive both an email and a text message with your TAMU_Visitor 

username and password. 

5. Enter the provided username and password. After a successful connection, 

you will be taken to the Texas A&M University web site. 

6. You may close this connection browser window and use your device 

normally. 

 

The Eduroam network is also available at the TAMU Memorial Student Center 

for those who have access provided by their participating institutions. 

Internet Access
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Bulletin boards for announcements, job advertisements, etc. will be available at the conference 
site. 

 
 
 
 

Bulletin Boards
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Ernst Stelzer 

Buchmann Institute for Molecular Life Sciences, Frankfurt, Germany 

Optical sectioning with light sheets forms the basis for highly corrected and fully automated 

microscopes [ABSTRACT # 97] 

9:00 am, Thursday, Jan. 5, 2017 

 

Marino Zerial 

Max Planck Institute, Dresden, Germany 

Multi‐scale analysis of cell and tissue organization 

9:00 am, Friday, Jan. 6, 2017 

 

Robert Singer 

Albert Einstein College of Medicine, New York, USA 

Quantitation of the movements of single mRNA molecules in living cells 

9:00 am, Saturday, Jan. 7, 2017 
 

Keynote Speakers
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Dylan Owen 

King's College London, UK 

Statistical methods for the quantification of molecular coordinate distributions from single‐

molecule localisation microscopy data 

11:00 am, Thursday, Jan. 5, 2017 

 

Karl Rohr  

University of Heidelberg, Germany 

Tracking of cells and particles 

2:10 pm, Thursday, Jan. 5, 2017 

 

Carol Cogswell  

University of Colorado at Boulder, USA 

PSF engineering as a tool for three‐dimensional super‐resolution microscopy 

2:00 pm, Friday, Jan. 6, 2017 

Tutorials 
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Thursday, Jan. 5, 2017, 8:00 pm 

 

Jean‐Christophe Olivo‐Marin  

Institut Pasteur, Paris, France 

 

Keith Lidke 

University of New Mexico, Albuquerque, NM, USA 

 

Susan Cox 

King's College, London, UK 

 

Nico Stuurman 

University of California San Francisco, USA 

 

Winfried Wiegraebe 

Allen Institute for Cell Science, Seattle, USA 

Software Workshop 
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Friday, Jan. 6, 2017 

 

Sripad Ram 

Pfizer Inc. 

Introduction to digital microscopy and image informatics 

12:10 pm 

 

James Mansfield  

Andor Technology Ltd. 

Imaging sensors for digital pathology, microscopy and intraoperative imaging 

5:20 pm 

 

Gustavo Rohde  

University of Virginia, Charlottesville, USA 

Modeling information in images of cells and tissues: towards universal encoders 

5:50 pm 

 

Jens Rittscher  

Oxford University, UK 

Towards screening more complex 3D cultures 

6:20 pm 

Minisymposium 

 Digital microscopy and image informatics 
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Saturday, Jan. 7, 2017 

Siegfried Musser 

Texas A&M University Health Science Center, College Station, USA 

Introduction to workshop on single molecule approaches to nuclear pore complex biophysics 

9:50 am 

 

Edward Lemke  

EMBL, Heidelberg, Germany 

Decoding molecular plasticity in the dark proteome of the nuclear pore complex 

10:50 am 

 

Anton Zilman  

University of Toronto, Canada 

Simple biophysics of the collective conformational transitions of the intrinsically disordered 

proteins of the Nuclear Pore Complex [ABSTRACT # 95] 

11:10 am 

 

Jan Liphardt  

Stanford University, USA 

Is the nuclear pore complex an active molecular pump with a cyclical operating cycle? 

11:30 am 

 

 

 

Minisymposium 

 Single molecule imaging approaches to nuclear pore complexes 
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David Grunwald   

University of Massachusetts Medical School, Worcester, USA 

Observing mRNA nuclear export in cells one RNA at a time 

11:50 am 
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Program 

Thursday 

Conference Opening (8:45 AM ‐ 9:00 AM) 

Session Chair: Raimund J. Ober 

 8:45 AM         Michael K. Young President, Texas A&M University.

                              Welcome Address 

Light Sheet and Structured Illumination Microscopy (9:00 AM ‐ 10:30 AM)

Session Chair: Jörg Enderlein 

9:00 AM  Ernst Stelzer (Keynote) Goethe University, Frankfurt, Germany.

Optical sectioning with light sheets forms the basis for highly corrected and fully automated microscopes [Abstract 

#97] 

9:50 AM  Reto Fiolka UT Southwestern Medical Center, Dallas, USA.

Rapid and light efficient 3D microscopy [ABSTRACT # 15] 

10:10 AM  Sjoerd Stallinga Delft University of Technology, The Netherlands.

Noise propagation in Structured Illumination Microscopy 

Coffee Break (10:30 AM ‐ 11:00 AM) 

  

Single Molecule Techniques and Clustering (11:00 AM ‐ 12:50 PM)

Session Chair: Keith Lidke 

11:00 AM  Dylan Owen (Tutorial) King's College London, UK.

Statistical methods for the quantification of molecular coordinate distributions from single‐molecule localisation 

microscopy data 

11:30 AM  Bernd Rieger Delft University of Technology, The Netherlands.

Pushing resolution in super‐resolution microscopy towards 1 nm 

11:50 AM  Edward Cohen Imperial College London, UK.

New results in spatial statistics for single molecule microscopy 

12:10 PM  Wenxiao Wang Rice University, Houston, USA.

Super temporal‐resolved microscopy (STReM) [ABSTRACT # 66] 

12:30 PM  Peter Kner University of Georgia, Athens, USA.

Wavefront Correction for Superresolution Microscopy 

Lunch (12:50 PM ‐ 2:10 PM) 
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Tracking (2:10 PM ‐ 3:40 PM) 

Session Chair: Jean‐Christophe Olivo‐Marin 

2:10 PM  Karl Rohr (Tutorial) University of Heidelberg, Germany

Tracking of Cells and Particles 

2:40 PM  Nancy Thompson University of North Carolina at Chapel Hill, USA.

DC‐sign mediated dengue virus entry into cells [ABSTRACT # 34] 

3:00 PM  Charles Kervrann Inria, Rennes, France

Classification of diffusion dynamics from particle trajectories [ABSTRACT # 33] 

3:20 PM  Chris Calderon Ursa Analytics, Denver, USA.

Leveraging Time Series Analysis and Machine Learning to Quantify Intra and Inter Trajectory Heterogeneity in 

Particle Tracking Experiments 

Coffee Break and Poster Session (3:40 PM ‐ 5:10 PM)

  

Parallel Sessions 

Microscopy Techniques Applied to Biological Problems (5:10 PM ‐ 6:50 PM)

Session Chair: E. Sally Ward 

5:10 PM  Emily Mace Baylor College of Medicine and Texas Children's Hospital, Houston, USA. 

Non‐diffraction limited microscopy demonstrates the role of local actin dynamism in NK cell effector function 

[ABSTRACT # 58] 

5:30 PM  Alexey Zheltikov Texas A&M University, College Station, USA.

Fluorescent‐imaging quantitative characterization of single‐cell laser thermogenetic neurostimulation [ABSTRACT # 

55] 

5:50 PM  Beiyan Nan Texas A&M University, College Station, USA.

The actin homologue MreB and gliding motors show interdependent movements in the bacterium Myxococcus 

xanthus [ABSTRACT # 9] 

6:10 PM  Munenori Ishibashi UT Health Science Center at Tyler, USA.

Fast cycling of integrin‐clutch formation as revealed by single‐molecule imaging [ABSTRACT # 45] 

6:30 PM  Winfried Wiegraebe Allen Institute for Cell Science, Seattle, USA.

The Allen Institute for Cell Science: Building a microscope pipeline to map the human cell [ABSTRACT # 96] 

Light Sheet Microscopy (5:10 PM ‐ 6:50 PM) 

Session Chair: Sjoerd Stallinga 
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5:10 PM  Hugh Sparks Imperial College London, UK.

Light sheet microscopy for high content 3‐D imaging of 3‐D tissue cultures in a 96‐well plate format [ABSTRACT # 

73] 

5:30 PM  Ryan McGorty University of San Diego, USA.

Selective‐plane illumination differential dynamic microscopy [ABSTRACT # 5] 

5:50 PM  Alvin Yeh Texas A&M University, College Station, USA.

Multicolor selective plane illumination microscopy to image the dynamics and interactions of genetically defined 

lineages [ABSTRACT # 88] 

6:10 PM  Farzin Farzam University of New Mexico, Albuquerque, USA.

Automated multiple target superresolution imaging [ABSTRACT # 61] 

6:30 PM  Keith Lidke University of New Mexico, Albuquerque, USA.

Single objective light‐sheet microscopy for high‐speed whole‐cell 3D super‐resolution [ABSTRACT # 53] 

Dinner (6:50 PM ‐ 8:00 PM) 

  

Software Workshop (8:00 PM) 

Session Chair: Raimund J. Ober 

Jean‐Christophe Olivo‐Marin Institut Pasteur, Paris, France.

Keith Lidke University of New Mexico, Albuquerque, NM, USA.

Susan Cox King's College, London, UK.

 
Nico Stuurman University of California San Francisco, USA.

Development and maintenance of Open Source software tools for the microscopy community [ABSTRACT # 21] 

Winfried Wiegraebe Allen Institute for Cell Science, Seattle, USA.

Building a microscope pipeline to map the human cell [ABSTRACT # 96] 
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Friday 

Quantitation in Cell Biology (9:00 AM ‐ 10:30 AM)

Session Chair: E. Sally Ward 

9:00 

AM 

Marino Zerial (Keynote) Max Planck Institute, Dresden, Germany.

Multi‐scale analysis of cell and tissue organization 

9:50 

AM 

Yannis Kalaidzidis Max Planck Institute, Dresden, Germany.

Quantitative analysis of object colocalization in fluorescent microscopy images 

10:10 

AM 

Mark Kittisopikul UT Southwestern Medical Center, Dallas, USA.

Detecting junctions using spectral methods in orientation‐scale space [ABSTRACT # 14] 

Coffee Break (10:30 AM ‐ 11:00 AM) 

  

Quantitation in Cell Biology (Cont.) (11:00 AM ‐ 12:10 PM)

Session Chair: Diane Lidke 

11:00 

AM 

John Hancock University of Texas Health Science Center, Houston, USA.

The K‐Ras plasma membrane anchor encodes lipid‐binding specificity that regulates signal output 

11:30 

AM 

E. Sally Ward Texas A&M University Health Science Center, College Station, TX, USA. 

Cellular Antibody Trafficking 

11:50 

AM 

Raimund J. Ober Texas A&M University, College Station, TX, USA.

Multifocal Plane Microscopy for the Analysis of Subcellular Trafficking Pathways [ABSTRACT # 89] 

Digital Microscopy and Image Informatics (12:10 PM ‐ 12:40 PM)

Session Chair: Raimund J. Ober 

12:10 

PM 

Sripad Ram Pfizer Inc. 

Introduction to Digital Microscopy and Image Informatics 

Lunch (12:40 PM ‐ 2:00 PM) 

  

PSF Engineering (2:00 PM ‐ 3:30 PM) 

Session Chair: Jörg Enderlein 

2:00 

PM 

Carol Cogswell (Tutorial) University of Colorado at Boulder, USA.

PSF engineering as a tool for three‐dimensional super‐resolution microscopy 
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2:30 

PM 

Rafael Piestun University of Colorado at Boulder, USA.

To Be Announced 

2:50 

PM 

Yoav Shechtman Technion‐Israel Institute of Technology, Haifa, Israel.

Optimal and multicolor 3D localization microscopy by point spread function engineering 

3:10 

PM 

Chrysanthe Preza University of Memphis, Memphis, USA.

Implementation of PSF engineering using a fabricated squbic phase mask to reduce the effect of spherical 

aberration in 3D wide field fluorescence imaging [ABSTRACT # 52] 

Coffee Break and Poster Session (3:30 PM ‐ 5:00 PM)

  

Marketing Presentation (5:00 PM ‐ 5:20 PM) 

Session Chair: Prashant Prabhat 

5:00 

PM 

Marketing Presentation Oxford Nanoimaging

Parallel Sessions 

Single Molecule Techniques (5:20 PM ‐ 7:00 PM)

Session Chair: Bernd Rieger 

5:20 

PM 

Mohamedreza Fazel University of New Mexico, Albuquerque, USA.

Multiple emitter fitting using reversible jump Markov Chain Monte Carlo [ABSTRACT # 60] 

5:40 

PM 

Lekha Patel Imperial College London, UK.

Modelling and estimating the behaviour of photo‐switching fluorophores [ABSTRACT # 51] 

6:00 

PM 

Hamidreza Heydarian Delft University of Technology, The Netherlands.

Lambda/100 resolution by template‐free 2D particle fusion in localization microscopy [ABSTRACT # 3] 

6:20 

PM 

Christian Franke Universität Würzburg, Germany.

Three‐dimensional localization microscopy based on accurate intensity estimation [ABSTRACT # 10] 

Digital Microscopy and Image Informatics (Cont.)  (5:20 PM ‐ 6:50 PM)

Session Chair: Sripad Ram 

5:20 

PM 

James Mansfield Andor Technology Ltd.

Multiplexing in Digital Pathology: The Whys and Hows 

5:50 

PM 

Gustavo Rohde University of Virginia, Charlottesville, USA

Modeling information in images of cells and tissues: towards universal encoders 

6:20 

PM 

Jens Rittscher Oxford University, UK. 

Towards screening more complex 3D cultures 
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Dinner in Town (Individually) (7:00 PM ‐ 8:30 PM)

  

Hyatt Place Conference Room: Quantitative BioImaging Society Meeting (8:30 PM ‐ 10:00 PM) 
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Saturday 

Single Molecule Applications in Biology (9:00 AM ‐ 9:50 AM)

Session Chair: David Grunwald 

9:00 AM  Robert Singer (Keynote) Albert Einstein College of Medicine, New York, USA. 

Quantitation of the movements of single mRNA molecules in living cells 

Nuclear Pore Complex (9:50 AM ‐ 10:20 AM) 

Session Chair: David Grunwald 

9:50 AM  Siegfried Musser Texas A&M University Health Science Center, College Station, USA. 

Introduction to Workshop on Single Molecule Approaches to Nuclear Pore Complex Biophysics 

Coffee Break (10:20 AM ‐ 10:50 AM) 

  

Nuclear Pore Complex (Cont.) (10:50 AM ‐ 12:10 PM)

Session Chair: Siegfried Musser 

10:50 AM  Edward Lemke EMBL, Heidelberg, Germany.

Decoding molecular plasticity in the dark proteome of the nuclear pore complex 

11:10 AM  Anton Zilman University of Toronto, Canada.

Simple biophysics of the collective conformational transitions of the intrinsically disordered proteins 

of the Nuclear Pore Complex [ABSTRACT # 95] 

11:30 AM  Jan Liphardt Stanford University, USA.

Is the nuclear pore complex an active molecular pump with a cyclical operating cycle? 

11:50 AM  David Grunwald University of Massachusetts Medical School, Worcester, USA. 

Observing mRNA nuclear export in cells one RNA at a time 

Poster Award Winner (12:10 PM ‐ 12:30 PM) 

12:10 PM  Max Huisman (2016 Poster Award Winner) University of Massachusetts Medical School, Worcester, 

USA. 

Reconstructing Discrete Features Of Nucleocytoplasmic Transport Using Projected Density Maps 

Lunch (12:30 PM ‐ 2:00 PM) 

  

Optics (2:00 PM ‐ 2:40 PM) 

Session Chair: Keith Lidke 
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2:00 PM  Jörg Enderlein Georg‐August‐Universität, Göttingen, Germany.

Multiphoton image scanning microscopy [ABSTRACT # 2] 

2:20 PM  Tim Yeh University of Texas at Austin, USA.

Deep and high‐resolution three‐dimensional tracking of single particles using nonlinear and 

multiplexed illumination [ABSTRACT # 82] 

Single Molecule Techniques (2:40 PM ‐ 3:20 PM)

Session Chair: Keith Lidke 

2:40 PM  Aleksandra Radenovic EPFL, Lausanne, Switzerland.

The power of correlative super‐resolution imaging 

3:00 PM  Suliana Manley EPFL, Lausanne, Switzerland.

Expanding Horizons with Large FOV, Automated Localization Microscopy 

Coffee Break and Poster Session (3:20 PM ‐ 4:50 PM)

  

Parallel Sessions 

Cameras, Detectors, and Single Molecule Microscopy (4:50 PM ‐ 6:15 PM)

Session Chair: Raimund J. Ober 

4:50 PM  Andrew Barentine Yale University, New Haven, USA.

Towards real‐time localization of SCMOS single‐molecule‐switching data [ABSTRACT # 32] 

5:10 PM  Michael Hirsch Science and Technology Facilities Council, Didcot, UK.

Bayesian fluorophore separation measurement in unresolved PSF using realistic EMCCD noise model 

[ABSTRACT # 36] 

5:30 PM  Keith Bennett Hamamatsu Photonics K.K., Hamamatsu, Japan.

Quantitative evalutation of accuracy and variance of individual pixels in a Scientific CMOS (SCMOS) 

camera for computational imaging [ABSTRACT # 30] 

5:50 PM  Narain Karedla Georg‐August‐Universität, Göttingen, Germany.

Single‐molecule metal induced energy transfer (smMIET): resolving nanometer distances at single 

molecule level [ABSTRACT # 1] 

Various Microscopy Techniques (4:50 PM ‐ 6:10 PM)

Session Chair: Jörg Enderlein 

4:50 PM  Andreea Trache Texas A&M Health Science Center, College Station, USA. 

Regulation of integrin function studied by integrated optical and atomic force microscopy [ABSTRACT # 

75] 
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5:10 PM  Michal Pawlowski Rice University, Houston, USA.

Selected applications of image mapping spectrometery [ABSTRACT # 77] 

5:30 PM  YongKeun Park KAIST, Daejeon, South Korea.

3D quantitative phase imaging techniques for non‐invasive label‐free imaging of cells and tissues 

[ABSTRACT # 35] 

5:50 PM  Nicholas Smith Osaka University, Suita, Japan.

Label‐free raman and phase imaging for multidimensional data‐based quantitative analysis of immune 

cells [ABSTRACT # 70] 

Conference Closing (6:10 PM ‐ 10:00 PM) 

6:10 PM  Raimund J. Ober & Jörg Enderlein

Closing Remarks 

6:30 PM  Bus Ride to Reception 

6:45 PM  Conference Dinner Reception / Tour of George H.W. Bush Presidential Library and Museum
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Poster Schedule 
Listed below are the posters to be presented during the conference. All posters will be displayed for all three days. The listing of the posters indicate the day on which the poster 
presenter should be available to discuss the poster during the poster session. 

We will be able to accommodate standard poster dimensions of 3 ft by 4 ft (36 in by 48 in) on all of our poster boards. If you have or plan to have a poster with dimensions larger 
than the standard dimensions, please let us know by email (inquiries@quantitativebioimaging.com) as soon as possible so that we can try to make arrangements to 
accommodate it. 

All speakers in oral sessions are very much encouraged to also present a poster. The poster presentations are organized in such a way that in most cases the poster presentation 
follows after the corresponding oral session so that the poster presentation can be used to supplement the oral presentation. 

The poster boards are numbered. These numbers coincide with the abstract numbers for the presentation. 

Date 
Talk/Poster 
Only 

Abstract 
No.  Topic  Title  Authors  Presenter 

1/05 
Thu. 

Poster + 
Talk 

1  Single Molecule 
Techniques 

Single‐molecule metal induced energy 
transfer (smMIET): Resolving nanometer 
distances at single molecule level 

Narain Karedla, Isbaner Sebastian, Roman 
Tsukanov, Alexey I. Chizhik, Ingo Gregor, 
Anna M. Chizhik, Jörg Enderlein 

Narain Karedla
[Georg‐August‐
Universität, Germany] 

1/05 
Thu. 

Poster + 
Talk 

5  Light Sheet Microscopy Selective‐plane illumination differential 
dynamic microscopy 

Devynn Wulstein, Kathryn Regan, Rae 
Robertson‐Anderson, Ryan McGorty 

Ryan McGorty
[University of San Diego, 
USA] 

1/05 
Thu. 

Poster  11  Single Molecule 
Techniques 

Determining receptor interaction kinetics 
through single molecule imaging and 
computational modeling 

Luciana de Oliveira, Robel Yirdaw, Khuloud 
Jaqaman 

Luciana de Oliveira
[University of Texas 
Southwestern Medical 
Center, United States] 

1/05 
Thu. 

Poster  13  Quantitation in Cell 
Biology 

Quantitative three‐dimensional imaging of 
cell‐matrix interactions and cytoskeletal 
dynamics with light‐sheet microscopy 

Kevin Dean, Erik Welf, Philippe Roudot, 
Meghan Driscoll, Reto Fiolka, Gaudenz 
Danuser 

Kevin Dean
[UT Southwestern 
Medical Center, U.S.A.] 

1/05 
Thu. 

Poster + 
Talk 

15  Light Sheet Microscopy Rapid and light efficient 3d microscopy Reto Fiolka, Kevin Dean, Erik Welf, 
Phillippe Roudot, Meghan Driscoll, 
Gaudenz Danuser 

Reto Fiolka
[UT Southwestern, 
United States] 

1/05 
Thu. 

Poster  27  Microscopy Techniques 
Applied to Biological 
Problems 

Calcium imaging with GCaMP6s reveals 
differential responses to nicotine in sex‐
segregated hippocampal cultures 

Katherine Rees, Amanda Mahnke, Shelby 
Weyand, Alexandra Sharp, Ursula Winzer‐
Serhan 

Katherine Rees
[Texas A&M Health 
Science Center, ] 

1/05 
Thu. 

Poster  31  Tracking  Localization and parameter estimation in 
particle tracking using sequential Monte 
Carlo with expectation maximization 

Sean Andersson Sean Andersson
[Boston University, USA] 
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Date 
Talk/Poster 
Only 

Abstract 
No.  Topic  Title  Authors  Presenter 

1/05 
Thu. 

Poster + 
Talk 

33  Tracking  Classification of diffusion dynamics from 
particle trajectories 

Vincent Briane, Myriam Vimond, Charles 
Kervrann 

Charles Kervrann
[Inria, France] 

1/05 
Thu. 

Poster + 
Talk 

34  Tracking  DC‐SIGN mediated dengue virus entry into 
cells 

Nancy Thompson Nancy Thompson
[University of North 
Carolina at Chapel Hill, 
USA] 

1/05 
Thu. 

Poster  37  Microscopy Techniques 
Applied to Biological 
Problems 

Decision‐making of bacteriophage P1 Kailun Zhang, Jimmy Trinh, Qiuyan Shao, 
Jingwen Guan, Lanying Zeng 

Kailun Zhang
[Texas A&M University ] 

1/05 
Thu. 

Poster  40  Microscopy Techniques 
Applied to Biological 
Problems 

Internalization and cellular targeting of 
rhGAA in WT and GAA KO mice 

Greg Ulinski Greg Ulinski
[Sanofi‐Genzyme, USA] 

1/05 
Thu. 

Poster  41  Microscopy Techniques 
Applied to Biological 
Problems 

Visualize phage DNA degradation by CRISPR 
system at the single‐cell level 

Jingwen Guan, Xu Shi, Qiuyan Shao, Jimmy 
Trinh, Roberto Burgos, Lanying Zeng 

Jingwen Guan
[Texas A&M University, 
USA] 

1/05 
Thu. 

Poster  42  Microscopy Techniques 
Applied to Biological 
Problems 

Increased gene expression noise mediated 
by DNA replication promotes cell‐fate 
bifurcation 

Qiuyan Shao, Michael Cortes, Gabor 
Balazsi, Lanying Zeng 

Qiuyan Shao
[Texas A&M University, 
US] 

1/05 
Thu. 

Poster  46  Fluorescent Labels  Delivery of non‐genetically encodable 
imaging probes inside live cells 

Jean‐Philippe Pellois Jean‐Philippe Pellois
[Texas A&M University, 
USA] 

1/05 
Thu. 

Poster  48  Microscopy Techniques 
Applied to Biological 
Problems 

Identification and characterization of focal 
and global calcium signaling events in 
smooth muscle cells of the microcirculation 

Ray Mitchell, Emily Holzman, Pooneh 
Bagher 

Pooneh Bagher
[Texas A&M University 
Health Science Center, 
USA] 

1/05 
Thu. 

Talk  50  Single Molecule 
Techniques and 
Clustering 

New results in spatial statistics for single 
molecule microscopy 

Edward Cohen, Raimund Ober Edward Cohen
[Imperial College 
London, UK] 

1/05 
Thu. 

Poster + 
Talk 

53  Light Sheet Microscopy Single objective light‐sheet microscopy for 
high‐speed whole‐cell 3D super‐resolution 

Marjolein Meddens, Sheng Liu, Patrick 
Finnegan, Thayne Edwards, Conrad James, 
Keith Lidke 

Keith Lidke
[University of New 
Mexico, United States] 

1/05 
Thu. 

Poster  62  Tracking  Evaluation of organic dyes for high‐speed 
single particle tracking 

Hanieh Mazloom‐Farsibaf, Keith Lidke Hanieh Mazloom‐
Farsibaf 
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Date 
Talk/Poster 
Only 

Abstract 
No.  Topic  Title  Authors  Presenter 

[University of New 
Mexico, United States] 

1/05 
Thu. 

Poster  65  Single Molecule 
Techniques 

Characterization and fitting of complex 
fluorescence point spread functions 

Rashad Baiyasi, Stephan Link, Christy 
Landes 

Rashad Baiyasi
[Rice University, USA] 

1/05 
Thu. 

Poster + 
Talk 

66  Single Molecule 
Techniques 

Super temporal‐resolved microscopy 
(STReM) 

Wenxiao Wang, Hao Shen, Bo Shuang, 
Benjamin Hoener, Lawrence Tauzin, 
Nicholas Moringo, Kevin Kelly, Christy 
Landes 

Wenxiao Wang
[Rice University, United 
States] 

1/05 
Thu. 

Poster + 
Talk 

73  Light Sheet Microscopy Light sheet microscopy for high content 3‐D 
imaging of 3‐D tissue cultures in a 96‐well 
plate format 

Hugh Sparks, Chris Dunsby Hugh Sparks
[UK, Imperial College 
London] 

1/05 
Thu. 

Poster  80  Fluorescent Labels  Surface‐Dependent Diffusion Dynamics of 
Intracellular Quantum Dots 

Mohammad Zahid, Liang Ma, Sung Jun 
Lim, Andrew Smith 

Mohammad Zahid
[University of Illinois at 
Urbana‐Champaign, 
United States of 
America] 

1/05 
Thu. 

Poster  83  Microscopy 
Instrumentation 

Light‐sheet microscopy using attenuation‐
compensating Airy beam 

Cong Liu, Yen‐liang Liu, Tim Yeh Cong Liu
[University of Texas at 
Austin, USA] 

1/05 
Thu. 

Poster  86  Microscopy 
Instrumentation 

Maximizing the performance of fluorescence 
microscopes by optical filters 

Prashant Prabhat, Jordan Myers Prashant Prabhat
[Semrock Inc., United 
States] 

1/05 
Thu. 

Poster + 
Talk 

88  Light Sheet Microscopy Multicolor selective plane illumination 
microscopy to image the dynamics and 
interactions of genetically defined lineages 

Alvin Yeh, Nathan Hart, Holly Gibbs, Arne 
Lekven 

Alvin Yeh
[Texas A&M, USA] 

1/05 
Thu. 

Poster + 
Talk 

89  Tracking  3D single molecule tracking with cellular 
context: trafficking of prostate‐specific 
membrane antigen‐specific antibody in 
prostate cancer cells 

Dongyoung Kim, Sungyong You, Sally 
Ward, Raimund Ober 

Sungyong You
[Texas A&M, USA] 

1/05 
Thu. 

Poster + 
Talk 

97  Light Sheet and 
Structured Illumination 
Microscopy 

Optical sectioning with light sheets forms the 
basis for highly corrected and fully 
automated microscopes 

Ernst Stelzer Ernst Stelzer
 [Goethe Universität, 
Germany] 
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Date 
Talk/Poster 
Only 

Abstract 
No.  Topic  Title  Authors  Presenter 

1/06 
Fri. 

Poster  12  Microscopy Techniques 
Applied to Biological 
Problems 

Live cell monitoring of glycine betaine by 
FRET‐based genetically encoded nanosensor 

Mohammad Ahmad Mohammad Ahmad
[Jamia Hamdard 
(Hamdard University), 
India] 

1/06 
Fri. 

Poster + 
Talk 

14  Quantitation in Cell 
Biology 

Detecting junctions using spectral methods 
in orientation‐scale space 

Mark Kittisopikul, Takeshi Shimi, Robert D. 
Goldman, Khuloud Jaqaman 

Mark Kittisopikul
[UT Southwestern, USA] 

1/06 
Fri. 

Poster  17  Microscopy Techniques 
Applied to Biological 
Problems 

Plasmonic nanocarrier for NIR light‐triggered 
protein release 

Naomi J. Halas, Oara Neumann Oara Neumann
[Rice University, United 
States] 

1/06 
Fri. 

Poster  20  Software  ThunderSTORM: a comprehensive ImageJ 
plugin for PALM and STORM data analysis 
and super‐resolution imaging 

Josef Borkovec, Martin Ovesný, Pavel 
Křížek, Zdeněk Švindrych 

Guy Hagen
[University of Colorado 
at Colorado Springs, 
USA] 

1/06 
Fri. 

Poster  21  Software  Development and maintenance of Open 
Source software tools for the microscopy 
community. 

Nico Stuurman, Mark Tsuchida, Ron Vale Nico Stuurman
[UCSF/HHMI, USA] 

1/06 
Fri. 

Poster  22  Microscopy Techniques 
Applied to Biological 
Problems 

A confocal super‐resolution approach to 
study the dynamics of golgi apparatus in lung 
cancer metastasis 

Priyam Banerjee, Xiaochao Tan, Jonathan 
M Kurie 

Priyam Banerjee
[UT MD Anderson Cancer 
Center, USA] 

1/06 
Fri. 

Poster  24  Quantitation in Cell 
Biology 

Quantification of keratin intermediate 
filament dynamics in non‐motile and motile 
cells 

Georg Dreissen, Nadieh Kuijpers, Anne 
Pora, Bernd Hoffmann, Rudolf Merkel, 
Rudolf Leube, Reinhard Windoffer 

Reinhard Windoffer
[RWTH University 
Aachen, Germany] 

1/06 
Fri. 

Poster  25  Microscopy Techniques 
Applied to Biological 
Problems 

Cooperation, competition, and confusion 
mediated subcellular decision‐making 
revealed via 4‐color live‐cell imaging 

Jimmy Trinh, Tamás Székely, Qiuyan Shao, 
Gábor Balázsi, Lanying Zeng 

Jimmy Trinh
[Texas A&M University, 
United States] 

1/06 
Fri. 

Poster  26  Quantitation in Cell 
Biology 

Computer aided feature extraction for 
biological images 

Ana Chang‐Gonzalez, Tyler Lovelace, 
Wonmuk Hwang 

Ana Chang‐Gonzalez
[Texas A&M University, 
USA] 

1/06 
Fri. 

Poster  28  PSF Engineering / 
Adaptive Optics 

An N‐interface point spread function model 
suitable for wide‐field fluorescent imaging of 
thick specimen with variabile refractive index 

Sreya Ghosh, Chrysanthe Preza Chrysanthe Preza
[University of Memphis, 
United States] 

1/06 
Fri. 

Poster  29  PSF Engineering / 
Adaptive Optics 

Imaging thick specimens using optical‐
sectioning microscopy coupled with block‐
based 3D image restoration 

Sreya Ghosh, Chrysanthe Preza Chrysanthe Preza
[The University of 
Memphis, USA] 
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Talk/Poster 
Only 

Abstract 
No.  Topic  Title  Authors  Presenter 

1/06 
Fri. 

Poster + 
Talk 

30  Cameras and Detectors Quantitative evaluation of accuracy and 
variance of individual pixels in a Scientific 
CMOS (SCMOS) camera for computational 
imaging 

Shigeo Watanabe, Teruo Takahashi, Keith 
Bennett 

Keith Bennett
[Hamamatsu Photonics 
K.K., Japan] 

1/06 
Fri. 

Poster  43  Quantitation in Cell 
Biology 

Analyzing waves of tumor cell migration Ohad M. Doron, Yossi Levi, Yael Ramm, 
Dganit Shkedy, Ilan Tsarfaty 

Ilan Tsarfaty
[Tel Aviv University, 
Israel] 

1/06 
Fri. 

Poster  49  Microscopy Techniques 
Applied to Biological 
Problems 

Visualizing scaffold protein functions in living 
cells 

Nicholaus Trenton, Satya Bellamkonda, 
David Tsao, Tyler Mclaughlin, Volker 
Schweikhard, Michael Diehl 

Nicholaus Trenton
[Rice University, USA] 

1/06 
Fri. 

Poster + 
Talk 

52  PSF Engineering / 
Adaptive Optics 

Implementation of PSF engineering using a 
fabricated squbic phase mask to reduce the 
effect of spherical aberration in 3D wide field 
fluorescence imaging 

Nurmohammed Patwary, Hasti Shabani, 
Ana Doblas, Genaro Saavedra, Chrysanthe 
Preza 

Chrysanthe Preza
[University of Memphis, 
USA] 

1/06 
Fri. 

Poster + 
Talk 

55  Microscopy Techniques 
Applied to Biological 
Problems 

Fluorescent‐imaging quantitative 
characterization of single‐cell laser 
thermogenetic neurostimulation 

V. V. Belousov, Sean Blakley, Alexei 
Zheltikov 

Alexei Zheltikov
[Texas A&M University] 

1/06 
Fri. 

Poster  56  Electron Microscopy An accurate forward imaging model for 
electron tomography 

Sreya Ghosh, Tsvi Katchalski, Xiaohua 
Wan, Christopher Churas, Mason Mackey, 
Ranjan Ramachandra, Albert Lawrence, 
Mark Ellisman 

Sreya Ghosh
[University of California, 
San Diego, United 
States] 

1/06 
Fri. 

Poster  57  Quantitation in Cell 
Biology 

Large‐scale analysis of spatiotemporal 
organellar network evolution 

Allyson Loy, Abigail Courtney, Barbara 
Reaves, Frederick Quinn, Chakra 
Chennubhotla, Shannon Quinn 

Allyson Loy
[University of Georgia, 
United States] 

1/06 
Fri. 

Poster + 
Talk 

58  Microscopy Techniques 
Applied to Biological 
Problems 

Non‐diffraction limited microscopy 
demonstrates the role of local actin 
dynamism in nk cell effector function 

Emily Mace, Alexandre Carisey, Jordan 
Orange 

Emily Mace
[Baylor College of 
Medicine and Texas 
Children's Hospital] 

1/06 
Fri. 

Poster  59  Quantitation in Cell 
Biology 

plusTipTracker3D: quantification, 
visualization and analysis of microtubule 
dynamics with lattice light‐sheet microscopy 

Philippe Roudot, Wesley Legant, Ana 
David, Daniel Gerlich, Eric Betzig, Gaudenz 
Danuser 

Philippe Roudot
[UT Southwestern 
Medical Center, U.S.A.] 

1/06 
Fri. 

Poster  63  Quantitation in Cell 
Biology 

Observing the effect of mechanobiology by 
lung cancer cell during metastasis 

Richard Han, Charles Wanna, Shail Mehta, 
Don Gibbons, Jane Grande‐allen 

Richard Han
[Rice University, USA] 
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Abstract 
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1/06 
Fri. 

Poster  64  Electron Microscopy Asymmetric cryo‐EM structure of the 
canonical Allolevivirus Qβ reveals a single 
maturation protein and the genomic ssRNA 
in situ 

Karl Gorzelnik, Zhicheng Cui, Catrina Reed, 
Joanita Jakana, Ry Young, Junjie Zhang 

Karl Gorzelnik
[Texas A&M University, 
USA] 

1/06 
Fri. 

Poster  68  PSF Engineering / 
Adaptive Optics 

Generalized recovery algorithm for 3D super‐
resolution microscopy using rotating point 
spread functions 

Bo Shuang, Wenxiao Wang, Hao Shen, 
Lawrence J. Tauzin, Charlotte Flatebo, 
Jianbo Chen, Nicholas A. Moringo, Logan 
D. C. Bishop, Kevin F. Kelly, Christy F. 
Landes 

Bo Shuang
[Rice University, United 
States] 

1/06 
Fri. 

Poster  69  Quantitation in Cell 
Biology 

Quantitative analysis of endoplasmic 
reticulum dynamics in plant cells. 

Lawrence Griffing Lawrence Griffing
[Texas A&M University, 
USA] 

1/06 
Fri. 

Poster  72  Electron Microscopy Electron microscopy study of the influence of 
rose phenol glycoside on the amylin fibrils 

Narek Hovnanyan, Svetlana Sharoyan, 
Alvard Antonyan, Sona Mardanyan 

Karlen Hovnanyan
[Institute Molecular 
biology of NAS RA, 
Armenia] 

1/06 
Fri. 

Poster  76  PSF Engineering / 
Adaptive Optics 

Three‐dimensional superresolution and 
tracking of overlapping emitters using the 
double‐helix SPINDLETM module 

Anthony Barisc, Anurag Agrawal, Ajoke 
Williams, Saumya Jain, Joshua Wheeler, 
Robert Walters, Roy Parker, Rafael Piestun 

Anthony Barisc
[Double Helix LLC, USA] 

1/06 
Fri. 

Poster  81  PSF Engineering / 
Adaptive Optics 

Resolving fluorescent objects beyond the 
diffraction limit by reducing the illuminated 
region and applying numerical optimization 

Jiun‐Yann Yu, Simeng Chen, Jian Xing, 
Stephen Becker, Carol Cogswell 

Jiun‐Yann Yu
[University of Colorado 
Boulder, ] 

1/06 
Fri. 

Poster  84  Microscopy Techniques 
Applied to Biological 
Problems 

Development of biophysical markers that 
quantifymetastatic potentials of prostate 
cancer cells using TSUNAMI microscope 

Yen‐Liang Liu, Aaron Horning, Evan Perillo, 
Cong Liu, Mirae Kim, Rohan Vasisht, 
Hannah Horng, Andrew Dunn, Chun‐liang 
Chen, Tim Yeh 

Yen‐Liang Liu
[The University of Texas 
at Austin, United States] 

1/06 
Fri. 

Poster  85  PSF Engineering / 
Adaptive Optics 

A new way of optimizing point spread 
functions for 3D fluorescence super‐
resolution microscopy 

Simeng Chen, Jiun‐yann Yu, Jian Xing, 
Stephen Becker, Carol Cogswell 

Simeng Chen
[University of Colorado 
Boulder, United States] 

1/06 
Fri. 

Poster  87  Microscopy Techniques 
Applied to Biological 
Problems 

Using advanced microscopy techniques to 
image antibody‐dependent macrophage‐
cancer cell interactions 

Ramraj Velmurugan, Dilip Challa, Sripad 
Ram, Raimund Ober, E. Sally Ward 

Ramraj Velmurugan
[Texas A&M University 
Health Sciences Center, 
USA] 
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1/06 
Fri. 

Poster  92  Software  Software framework for single molecule data 
analysis 

Anish Abraham, David Kim, Jerry Chao, 
Sally Ward, Raimund Ober 

Anish Abraham
[Texas A&M University, 
USA] 

1/06 
Fri. 

Poster  96  Software  The Allen Institute for Cell Science: Building a 
microscope pipeline to map the human cell 

Winfried Wiegraebe Winfried Wiegraebe
 [Allen Institute for Cell 
Science, USA] 

1/07 
Sat. 

Poster + 
Talk 

2  Various Microscopy 
Techniques 

Multiphoton Image Scanning Microscopy Ingo Gregor, Robert Ros, Jörg Enderlein Jörg Enderlein
[Georg‐August‐
University, Germany] 

1/07 
Sat. 

Poster + 
Talk 

3  Single Molecule 
Techniques 

λ/100 resolution by template‐free 2d particle 
fusion in localization microscopy 

Hamidreza Heydarian, Emile Broeders, 
Maximilian Strauss, Florian Schueder, Ralf 
Jungmann, Sjoerd Stallinga, Bernd Rieger 

Hamidreza Heydarian 
[Delft University of 
Technology, The 
Netherlands] 

1/07 
Sat. 

Poster  8  Various Microscopy 
Techniques 

Temporal Area Maps George Mcnamara George Mcnamara
[GeoMcNamara, United 
States] 

1/07 
Sat. 

Poster + 
Talk 

9  Microscopy Techniques 
Applied to Biological 
Problems 

The actin homologue MreB and gliding 
motors show interdependent movements in 
the bacterium Myxococcus xanthus 

Beiyan Nan, David Zusman Beiyan Nan
[Texas A&M, USA] 

1/07 
Sat. 

Poster  10  Single Molecule 
Techniques 

Three‐dimensional localization microscopy 
based on accurate intensity estimation 

Christian Franke, Markus Sauer, Sebastian 
Van De Linde 

Christian Franke
[University of 
Strathclyde, United 
Kingdom] 

1/07 
Sat. 

Poster  16  Various Microscopy 
Techniques 

MRI‐Active Au Nanomatryoskhas Luke Henderson Luke Henderson
[Rice University, USA] 

1/07 
Sat. 

Poster  18  Electron Microscopy Variable‐pressure scanning electron 
microscopy images of sorghum predict 
resistance to storage insect pests 

Michael Pendleton, Bonnie Pendleton, 
Gary Peterson 

Michael Pendleton
[Texas A&M University, 
USA] 

1/07 
Sat. 

Poster  19  Microscopy Techniques 
Applied to Biological 
Problems 

Augmentation of interactions between 
dimers stabilizes higher order oligomers of 
membrane‐bound K‐Ras: a single molecule 
perspective 

Suparna Sarkar‐Banerjee, Abdallah 
Sayyed‐ahmad, Priyanka Prakash, Kwang‐
jin Cho, M. Neal Waxham, John F. 
Hancock, Alemayehu A. Gorfe 

Suparna Sarkar‐Banerjee 
[McGovern Medical 
School at UTHealth, USA] 

1/07 
Sat. 

Poster  23  Structured Illumination Blur reduction in TIRF and HILO microscopy Reto Fiolka Reto Fiolka
[UT Southwestern, USA] 
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1/07 
Sat. 

Poster + 
Talk 

32  Cameras and Detectors Towards real‐time localization of SCMOS 
single‐molecule‐switching data 

Andrew Barentine, Yu Lin, Michael Grace, 
Leo Balduf, Kenny Chung, Joerg 
Bewersdorf, David Baddeley 

Andrew Barentine
[Yale University, United 
States] 

1/07 
Sat. 

Poster + 
Talk 

35  Various Microscopy 
Techniques 

3D quantitative phase imaging techniques 
for non‐invasive label‐free imaging of cells 
and tissues. 

Seungwoo Shin, Kyoohyun Kim, Yongkeun 
Park 

Yongkeun Park
[KAIST, ] 

1/07 
Sat. 

Poster + 
Talk 

36  Cameras and Detectors Bayesian fluorophore separation 
measurement in unresolved PSF using 
realistic EMCCD noise model 

Chris Duncan, Michael Hirsch, Dan Rolfe, 
Sarah Needham, Marisa Martin‐Fernandez 

Michael Hirsch
[Science and Technology 
Facilities Council, UK] 

1/07 
Sat. 

Poster  38  Microscopy Techniques 
Applied to Biological 
Problems 

Application of different imaging approaches 
for characterization of interactions of ErbB2 
receptor and tetraspanin‐enriched 
microdomains 

Emma Lonnen, Robert Neely, Ela Claridge, 
Natalie Poulter, Elena Odintsova 

Elena Odintsova
[University of 
Birmingham, United 
Kingdom] 

1/07 
Sat. 

Poster  44  Single Molecule 
Techniques 

Inducing sparsity AT LN2 temperatures: 
towards polarization‐selective single‐
molecule excitation and emission depletion 

Robert Moerland, Christiaan Hulleman, 
Sjoerd Stallinga, Bernd Rieger 

Robert Moerland
[Delft University of 
Technology, The 
Netherlands] 

1/07 
Sat. 

Poster + 
Talk 

45  Microscopy Techniques 
Applied to Biological 
Problems 

Fast cycling of integrin‐clutch formation as 
revealed by single‐molecule imaging 

Munenori Ishibashi, Yukihiro Miyanaga, 
Satomi Matsuoka, Jun Kozuka, Yuichi 
Togashi, Tatsuo Kinashi, Masahiro Ueda 

Munenori Ishibashi
[Osaka University, 
Japan] 

1/07 
Sat. 

Poster  47  Single Molecule 
Techniques 

Super‐resolution imaging of biological 
samples via spectral separation of quantum 
dots 

Kemal Keseroglu, Andrei Sapelkin Kemal Keseroglu
[Queen Mary University 
of London, United 
Kingdom] 

1/07 
Sat. 

Poster + 
Talk 

51  Single Molecule 
Techniques 

Modelling and estimating the behaviour of 
photo‐switching fluorophores 

Lekha Patel, Nils Gustafsson, Raimund 
Ober, Ricardo Henriques, Edward Cohen 

Lekha Patel
[Imperial College 
London, United 
Kingdom] 

1/07 
Sat. 

Poster + 
Talk 

60  Single Molecule 
Techniques 

Multiple emitter fitting using reversible jump 
Markov Chain Monte Carlo 

Mohamadreza Fazel, Keith A. Lidke Mohamadreza Fazel 
Keith A. Lidke 
[Univesity of New 
Mexico, US] 

1/07 
Sat. 

Poster + 
Talk 

61  Single Molecule 
Techniques 

Automated multiple target superresolution 
imaging 

Farzin Farzam, Keith A Lidke Farzin Farzam
[University of 
NewMexico, USA] 
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Abstract 
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1/07 
Sat. 

Poster  67  Single Molecule 
Techniques 

Probing in situ dynamics of Nanoparticle‐
Protein Interactions 

Sishan Chen, Stephan Link, Sudeshna 
Chatterjee, Franziska Hollenhorst, Rashad 
Baiyasi, Wenxiao Wang, Logan Bishop, 
Wei‐Shun Chang, Christy Landes 

Sishan Chen
[Rice University, USA] 

1/07 
Sat. 

Poster + 
Talk 

70  Various Microscopy 
Techniques 

Label‐free raman and phase imaging for 
multidimensional data‐based quantitative 
analysis of immune cells 

Nicholas Smith, Alison Hobro, Nicolas 
Pavillon 

Nicholas Smith
[Japan, Osaka 
University] 

1/07 
Sat. 

Poster  74  Microscopy Techniques 
Applied to Biological 
Problems 

Disruption of oncogenic Ras‐driven 
dependencies using membrane targeted 
dietary bioactives (MTDBs) 

Natividad Fuentes, Rola Barhoumi, Robert 
S. Chapkin 

Natividad Fuentes
[Texas A&M University, 
United States] 

1/07 
Sat. 

Poster + 
Talk 

75  Various Microscopy 
Techniques 

Regulation of integrin function studied by 
integrated optical and atomic force 
microscopy 

Harini Sreenivasappa, Rola Barhoumi, 
Jerome Trzeciakowski, Andreea Trache 

Andreea Trache
[Texas A&M University 
Health Science Center, 
USA] 

1/07 
Sat. 

Poster + 
Talk 

77  Various Microscopy 
Techniques 

Selected applications of Image Mapping 
Spectrometery 

Michal Pawlowski, Jason Dwight, Tomasz 
Tkaczyk 

Michal Pawlowski
[USA, Rice University] 

1/07 
Sat. 

Poster  79  Microscopy Techniques 
Applied to Biological 
Problems 

Studying T7 phage particle transport in 
artificial mucus by TSUNAMI 3D tracking 
microscopy 

Yuan‐I Chen, Jasmim Leal, Yen‐Liang Liu, 
Debadyuti Ghosh, Tim Yeh 

Yuan‐I Chen
[The University of Texas 
at Austin, USA] 

1/07 
Sat. 

Poster + 
Talk 

82  Various Microscopy 
Techniques 

Deep and high‐resolution three‐dimensional 
tracking of single particles using nonlinear 
and multiplexed illumination 

Evan Perillo, Yen‐Liang Liu, Cong Liu, 
Andrew Dunn, Tim Yeh 

Tim Yeh
[University of Texas at 
Austin, USA] 

1/07 
Sat. 

Poster  90  Single Molecule 
Techniques 

Localization of single molecules from 
fluorescence microscopy images using a 
state space‐based method 

Milad Rafiee Vahid, Jerry Chao, E. Sally 
Ward, Raimund Ober 

Milad Rafiee Vahid
[Texas A&M University, 
United States] 

1/07 
Sat. 

Poster  93  Structured Illumination Investigating the effect of different 3D 
illumination patterns on structured 
illumination microscopy performance 

Hasti Shabani, Nurmohammed Patwary, 
Ana Doblas, Genaro Saavedra, Chrysanthe 
Preza 

Hasti Shabani
[University of Memphis, 
USA] 

1/07 
Sat. 

Poster + 
Talk 

95  Nuclear Pore Complex Simple biophysics of the collective 
conformational transitions of the intrinsically 
disordered proteins of the Nuclear Pore 
Complex 

Anton Zilman Anton Zilman
 [University of Toronto, 
Canada] 
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1/07 
Sat. 

Poster  99  Various Microscopy 
Techniques 

Quantitative hyperspectral imaging of 
plasmon‐labeled single molecule isoforms in 
live cells 

Kyuwan Lee Kyuwan Lee
 [Albert Einstein College 
of Medicine, United 
States] 
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 The formation and maintenance of anteroposterior cell polarity is a fundamental 

biological process that critically influences cell motility, embryogenesis, tissue formation, and 

disease processes, including metastasis.  To establish polarity, 

cells must integrate extracellular cues, selectively activate 

localized molecular circuits, and reorganize their cellular 

architecture.  However, due to limitations in fluorescence 

microscopy, spontaneous symmetry breaking and polarity 

maintenance is primarily studied on stiff and infinitely flat 

optical substrates that bear little resemblance to 3D 

microenvironments encountered in vivo.  To address this 

challenge, we developed a battery of light-sheet microscope 

platforms that enable sensitive, multicolor, isotropic high-

resolution (sub-400 nm) imaging of cells in reconstituted 3D 

microenvironments [1-4].  Here, I present ongoing work that 

combines three-dimensional light-sheet microscopy with 

computer vision in an effort to provide insight into the 

dynamics of cell-collagen adhesions, Rho GTPase activity, 

and cytoskeletal adaptation as cells initiate and maintain 

polarization. 
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RhoA GTPase dynamics during 

protrusion contraction in a 3D 

collagen microenvironment.  (A) 

Raw image of RaichuRhoA-GR.  

Scale bar 10 microns.  (B) Surface 

rendering of FRET ratio at 108 min 

and (C) 162 min, where an increase 

in RhoA activity is associated with 

actomyosin contraction of the 

cellular protrusion.. 
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Multifunctional plasmonic nanoparticles have shown extraordinary potential for 

near-IR photothermal and triggered-therapeutic release treatments of solid tumors.   

However, the critical ability to efficiently track these particles in vivo remains difficult. 

To address this challenge, we have created MRI-active Au nanomatryoshkas. These are 

Au core-silica layer-Au shell nanoparticles with Gd(III) ions encapsulated within the 

silica layer between the inner core and outer Au layer of the nanoparticle (Gd-NM). This 

multifunctional nanoparticle retains its strong near-IR Fano-resonant optical absorption 

properties essential for photothermal or other near-IR light-triggered cancer therapy, 

while simultaneously providing increased T1 contrast in magnetic resonance imaging by 

concentrating Gd(III) within the nanoparticle. By design, this system secures chelated 

Gd(III) within the NM, reducing toxicity but still enabling interaction with neighboring 

water molecules for MR enhancement. Measurements of Gd-NM revealed a substantially 

enhanced T1 relaxivity (r1 ~ 17 mM
-1  

s
-1 

) even at
 
 4.7 T as compared to conventional 

Gd(III)-DOTA chelating agents (r1 ~ 4 mM
-1 

s
-1

) currently in clinical use. The observed 

relaxivities are consistent with Solomon-Bloembergen-Morgan (SBM) theory, describing 

the longer-range interactions between the Gd(III) and protons outside the nanoparticle. 

This novel system has the potential to enable tracking of therapeutic nanoparticles in 

vivo, an essential step for optimizing light-induced, nanoparticle based therapies. 

Furthermore, our system has shown great promise in loading a variety of metal ions to 

enhance MRI contrast and decrease toxicity.  
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Augmentation of interactions between dimers stabilizes higher order oligomers of 

membrane-bound K-Ras: a single molecule perspective 
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Ras proteins are small GTPases that control cell growth, differentiation and proliferation 

(1). They primarily reside on the inner leaflet of the plasma membrane and are crucial 

anticancer drug targets (2). The structural organization of Ras proteins on the plasma 

membrane has attracted major interest in recent years. Computational work by our group 

predicted three interfaces that are variously involved in the oligomerization of K-Ras, the 

most frequently mutated isoform of Ras proteins (3, 4). In the current study, we examined 

a charge reversal K-Ras mutant K101E and a double cysteine mutant K101C/E107C that 

represent constructs with predicted weak and strong potential for oligomerization, 

respectively relative to the oncogenic G12V control (WT).

We used fluorescence recovery after photobleaching 

(FRAP), fluorescence correlation spectroscopy (FCS) and 

image correlation spectroscopy (ICS) to monitor the 

distribution of dimers and higher-order oligomers of 

these proteins. Our data show that the distribution of 

monomers, dimers and higher-order oligomers is such 

that the K101E mutant is mostly monomeric, K-Ras 

G12V exists as both dimer and higher-order oligomer 

whereas the percentage of dimers and larger oligomers is 

much greater in K101C/E107C (Figures), consistent with 

our prediction and data from signaling assays. These 

results establish that K101 and E107 play a key role in K-

Ras oligomerization and establish the co-existence of 

diverse K-Ras oligomeric states.  
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ThunderSTORM: a comprehensive ImageJ plugin for PALM and STORM data 

analysis and super-resolution imaging 
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ThunderSTORM  [1] is an open-source, interactive, and modular plug-in for ImageJ designed 
for automated processing, analysis, and visualization of data acquired by single molecule 
localization microscopy methods such as PALM and STORM.  ThunderSTORM offers an 
extensive collection of processing and post-processing methods so that users can easily adapt 
the process of analysis to their data. ThunderSTORM also offers a set of tools for creation of 
simulated data and for quantitative performance evaluation of localization algorithms using 
Monte-Carlo simulations. ThunderSTORM and the online documentation are both freely 
accessible at http://zitmen.github.io/thunderstorm/. Help using the software can be found at 
https://github.com/zitmen/thunderstorm/wiki. Further information about ThunderSTORM can 
be found at https://www.researchgate.net/profile/Guy_Hagen. 

1.  M. Ovesný, P. K�ížek, J. Borkovec, Z. Švindrych, and G. M. Hagen, 
"ThunderSTORM: a comprehensive ImageJ plug-in for PALM and STORM data analysis 
and super-resolution imaging," Bioinformatics 30, 2389–2390 (2014). PMID: 24771516 
PMCID: PMC4207427 DOI: 10.1093/bioinformatics/btu202 
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With the advances in bioimaging technology       

that are increasing in spatial and temporal       

resolution, novel computational tools that can      

rapidly process large image datasets and      

extract quantitative information are much     

needed. Current computational tools require     

intensive manual input and cannot efficiently      

perform automated feature extraction on large      

image stacks. We introduce the Computer      

Aided Feature Extraction (CAFE)​1 program,     

which is a command-driven and     

programmable environment to process    

images and build the corresponding structural      

models. 

 

Unlike pixel-based filtering approaches, CAFE analyzes features       

in biological images (Figure 1A) and represents them using         

simple geometric elements such as beads, filaments (Figure 1B),         

surfaces (Figure 1C), or networks (Figure 2). Images are         

analyzed based on global and local pixel intensity values.         

Depending on the application, the user can specify what form of           

reconstruction is required by modifying a CAFE input script.  

 

These various representations allow for image analysis based on          

key features as well as enabling measurement and structural         

modeling in 2- or 3-dimensions. This methodology allows for         

versatility in analysis, fast processing speed, and customizable        

reconstruction forms. Application of CAFE to a variety of         

images, including triaxial collagen networks, linear microtubule       

filaments, and surface reconstruction of embryonic zebrafish       

images, is demonstrated. CAFE is expected to be a         

transformative tool for utilizing vast amount of bioimages to gain          

critical information and enable image-based simulation. 

 

 
[1]Hwang, W., & Eryilmaz, E. (2014). Kinetic Signature of Fractal-like Filament Networks Formed by Orientational               

Linear Epitaxy. ​Physical review letters​ , ​113​ (2), 025502. 
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While there have been several breakthroughs in recent years in the optimal estimation of motion 

parameters from single- and multiple-particle tracking data, the most common method for 

extracting such parameters remains the use of the mean square displacement [1]. Recent 

improvements include an optimal framework for diffusive motion that accounts for both motion 

blur and Gaussian white noise [2]. This has been extended to allow for Ornstein-Uhlenbeck 

motion, modeling confined diffusion [3]. These methods typically require that localization be 

performed prior to the estimation of 

motion parameters rather than in 

conjunction and are limited to Gaussian-

distributed position error. While these 

assumptions hold well when analyzing 

motion in two-dimensions, they begin to 

break down when considering three 

dimensional motion over a large 

distance along the optical axis.  

We describe an approach that uses 

Sequential Monte Carlo combined with 

Expectation Maximization for joint 

localization and motion parameter 

estimation from raw data such as image 

sequences [4]. The method can handle 

almost arbitrary observation models, 

including engineered point spread 

functions and camera-specific noise 

models, as well as a broad class of 

motion models. Its effectiveness is 

demonstrated through both simulation and experiment. The experiments involve the use of our 

extremum seeker based algorithm for tracking single particles based on a confocal measurement 

modality [5], illustrating both the utility of that approach to tracking as well as the ability of the 

estimation procedure to handle such different measurement modalities. 
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Results from tracking a quantum dot in an agarose 

hydrogel. Trajectory is from a much longer (2000 

second) tracking run. Estimated diffusion coefficients 

were (0.0082±0.0014, 0.0082±0.0015,0.0134±0.0019) 

µm
2
/s in x,y,z respectively. Position error was 

(10.53,10.12,12.72) nm in x,y,z respectively. 
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Single-Molecule-Switching Nanoscopy (SMSN) methods such as PALM or STORM can 

retrieve spatial information from within a cell at 20-80 nm resolution, about 10-fold better 

than diffraction-limited conventional microscopy. However, the low temporal resolution 

typical of SMSN imaging limits its usefulness for samples of more than tens to hundreds of 

cells. 

 

The use of sCMOS cameras [1] and high-power lasers have recently enabled acquisition at 

speeds an order of magnitude faster than with EMCCD cameras [2]. Despite significant 

advances in analysis speed for EMCCD based SMSN [3], the higher acquisition speeds 

enabled by sCMOS cameras again create a data analysis bottleneck. This bottleneck is further 

compounded if we pursue high-quality fits, as sCMOS cameras have both non-negligible 

read-noise and shot-noise, necessitating a fit that employs a more complicated noise model 

than that required for EMCCD cameras [1].  

 

By optimizing our existing GPU-accelerated, sCMOS-specific Gaussian fit, and by shifting 

point detection and ROI extraction from the CPU to the GPU using PyCUDA [4], we have 

reduced the run-time of our sCMOS-specific molecule localization pipeline by more than an 

order of magnitude. Our optimized fit can process 20,000 ROIs per second with 15x15 pixel 

ROIs, and our accelerated candidate detection and ROI extraction is capable of processing 

5,000 frames per second with 200x200 pixel frames. This allows us to perform astigmatic 

fitting at over 200 frames per second for 256x256 pixel images on a single computer. We 

have included this new sCMOS fitting routine as an optional module in our PYthon-

Microscopy Environment (PYME) software suite. We have additionally expanded the 

distributed analysis and distributed storage capabilities in PYME, allowing us to multiplex 

our analysis across a computer cluster, which will be able to scale to an analysis rate of more 

than 1000 raw frames per second. 
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Measuring confined diffusion, Brownian motion and active transport is central in cell biology 

since they represent the main modes of mobility of molecules in living cells. In quantitative 

microscopy, there are multiple techniques that allow molecule mobility analysis. Single Particle 

Tracking (SPT) is attractive since it can reveal individual dynamics, close to molecular resolution. 
However, robust statistical procedures to classify individual trajectories are lacking. Consequently, we 
have especially developed TOTH to process individual trajectories provided by particle tracking 
algorithms and 2D+t and 3D+t images acquired with standard microscopy methods such as wide-field 
or confocal  microscopy or with super-resolution microscopy such as spt-PALM.  
 
In our framework, we assume that the motions of particles follow a certain class of random process: 
the diffusion processes. We have proposed a statistical method able to classify the motion of the 
observed trajectories into three groups: “confined”, “directed” and “free diffusion” (namely Brownian 
motion). THOTH is an alternative to the commonly used Mean Square Displacement (MSD) analysis. 
We assessed our procedure on both simulations and real cases; an example of confined diffusion is 
the Ornstein-Uhlenbeck process while an example of directed diffusion is the Brownian motion with 
constant drift. The method is currently applied to investigate membrane trafficking (Rab11/Langerin 
(see Figure 1) and Rab11/TfR protein sequences) using the following procedure: 
 

1. Tracking of particles with any competitive algorithm. 
2. Statistical test /classification applied on tracks longer than ten time points. 
3. Estimation of diffusion parameters (e.g. drift, diffusion, ...). 
  

Each trajectory is labeled with the most likely process and the parameters of the underlying process 
are estimated. Future work will concern the detection of change of motion dynamic over time.  
 
 

 

 
Figure 1. Labeling of the dynamics of trajectories on the Langerin protein sequence (Courtesy of UMR 144 
CNRS-Institut Curie and PICT IBiSA). We display only the trajectories appearing on the first 100 frames. The 
color code is red for directed Brownian, green for confined diffusion, blue for Brownian, light blue for motionless. 
Left panel is labeled with TOTH, right panel with the MSD method. 
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Upon infection by bacteriophage P1, a bacterium cell can make the decision for either entering 

the lytic pathway, where new viruses are produced inside the cell and released to the environment 

after cell lysis, or entering the lysogenic pathway, so that the virus DNA remains in a dormant 

state as a unit copy plasmid, without harming the host cells [1].  

Consistent with the literature [2], our bulk experiments show that the lysogenization frequency of 

P1 against the average phage input (i.e. ratio of phage over cell concentration) follows a Poisson 

distribution of N≥1, and the lysogenization frequency can reach 30% under optimal conditions. In 

contrast, a cell-fate paradigmatic system, bacteriophage lambda, follows a Poisson distribution of 

N≥2 indicating the cell requires 2 or more phages to lysogenize a cell [3]. Recently, studies at 

higher resolution have yielded new insights about the lysis-lysogeny decision-making, such as 

individual phage voting and concurrent development of lytic and lysogenic pathways within the 

same cell [4-6]. The gene regulatory network for lysis-lysogeny decision of P1 is fundamentally 

different from lambda such as three immunity regions for P1 versus one for lambda, and the 

repressor gene c1 of P1 is early expressed while cI of lambda is late. Here, we ask how the 

different regulatory networks contribute to the different cell-fate decision pattern, and how 

stochasticity plays a role in the decision-making process.  

In order to study P1 at the single-cell/single-phage level, we report the lytic and lysogenic 

pathways fluorescently, i.e. genome modifications of gene 23 encoding the major capsid protein 

and c1 for major repressor. From this reporter system, the fluorescently fused capsid protein gp23

allows us to track the infecting phages on the host cell during the infection. The lytic pathway is 

characterized by the production of many new fluorescent phages, followed by cell lysis. The 

lysogeny can be detected by the expression of C1 during cell growth and division. Our aim is to 

create a spatiotemporal map linking the microscopic infection parameters—number and position 

of infecting phages, cell age and growth rate, etc.—with the eventual decision made.  
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The accuracy with which a molecule can be 

localized is ultimately limited by the amount of 

emitted photons that can be collected before 

photobleaching. At cryogenic temperatures, 

photobleaching is strongly suppressed, and a 

localization precision of better than 1 nm has been 

reached [1]. However, room-temperature 

techniques that induce sparsity in a fluorescently 

labeled sample, such as photoswitching, may not 

work or only very inefficiently. In order to 

maintain typical labeling densities, alternative 

routes are required to introduce a sparse activation 

of fluophores at low temperatures. 

Here, we show our latest results on promoting sparsity with 

polarization-selective single-molecule excitation and emission 

depletion. We use the fact that, below saturation, the excitation 

of a dye molecule with a fixed transition dipole moment is 

proportional to |p�E|
2
, where p is the dipole moment of the 

molecule and E is the electric field vector. Hence, rotating the 

polarization results in a cos
2 
� dependency of the emission, 

leading to a slight increase in sparsity in the sample. Moreover, 

we will show our progress towards implementing a non-linear 

polarization-dependent emission depletion scheme [2, 3], to 

obtain a cos
n
 � dependency with n substantially larger than 2 

(Fig. 1). We aim at a linear polarization state with a better than 1:100 polarization extinction 

ratio, regardless of the chosen angle or the additional optics required between excitation and 

the sample. Therefore, we fully calibrate our optical system, and compensate for spurious 

polarization changes due to, e.g., dichroic mirrors and non-perfect waveplates. Careful 

calibration of both excitation and emission depletion light paths allows us to drastically 

improve on a naive implementation of polarization selectivity. For the excitation path alone, 

we have improved on the linearity of the polarization by up to a factor of 12, which in 

intensities means a suppression of the unfavorable polarization of over two orders of 

magnitude.  
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I will present a novel approach for the delivery of non-genetically encodable 

macromolecules and imaging agents into human cells. This approach relies on a simple 

co-incubation protocol with the reagent dfTAT. [1, 2] Macromolecules are delivered in 

two dfTAT-mediated steps: endocytosis followed by extremely efficient endosomal 

escape. I will discuss how dfTAT promotes cytosolic delivery on a molecular level and 

describe how this reagent can successfully deliver various cargos. Overall, this approach 

should allow new opportunities for the quantitative probing of cellular processes and, as 

such, be of value to the bioimaging community.  
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Multi-domain, cytoskeletal scaffolding protein IQGAP1 is involved in regulating a wide array of 

cellular functions, including coordinating signaling cascades, controlling actin growth, and 

maintaining spatial-temporal interactions within the cell. Although numerous bulk analyses have 

been performed on living cells which show the effect of IQGAP1 on diverse functions such as cell 

morphology, movement, and vesicular trafficking, there is a lack of understanding of the 

mechanism of action of IQGAP1 on its scaffolding partners at the micro- and nano- scale. Here 

we show that through the use of high contrast imaging modalities and live-cell imaging analyses 

we can measure the dynamics of a novel use of IQGAP1, which regulates an actin shell 

surrounding a novel membranous compartment that localizes selectively to the basal cortex of 

polarized epithelial cells (MCF-10A). These highly dynamic structures are identified as 

multivesicular membrane processing stations which stabilize an actin coating and constrain its 

growth. Through the use of novel live-cell, high contrast imaging techniques, we have developed 

a robust process for analyzing compartment dynamics in living cells. Our findings suggest that 

IQGAP1 interacts with formins in the cell to modulate the actin structure through a negative 

feedback loop, and provide a framework for future analyses of similar types of cellular scaffolds 

through microscopy techniques. 
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The effect of limited resolution on the analysis of spatial point patterns

Edward Cohen1 and Raimund Ober2

1Department of Mathematics, Imperial College London, South Kensington Campus, London, UK.
2Department of Biomedical Engineering, Texas A&M, College Station, Texas, USA.

Resolution is a key property of an optical system, yet it remains difficult to define and apply. The classical
notions of resolution such as Abbe’s and Rayleigh’s criteria had a major influence on the development of
optical methodologies. However, they were developed in the context of observations with the human eye
and have severe limitations in the usage of modern optical imaging methods. For example, modern imaging
systems in many cases cannot be separated from the sophisticated image processing algorithms that are
used to analyze the acquired data. An important example is localization based super-resolution microscopy
(PALM,(d-)STORM) where the final result of an experiment depends not only on the optical system but
also, crucially to the quality of the final image, on the data analysis step. Data analysis in this case is
non-trivial as it involves a series of steps such as segmentation of the data, followed by the fitting of a
point spread function model.

Spatial point processes have been extensively used in a range scientific disciplines to model spatial
data. For example, the pattern of cellular membrane receptors has been investigated using spatial statistics
approaches such as Ripley’s K-function and the pair correlation function. We show that insufficient
resolution can have a significant impact in the analysis of spatial point patterns. We quantify this effect
and in doing so we define a new measure of resolution based on spatial statistical theory. We show this
approach to defining resolution can be used to analyze the resolution of the complete optical system, from
acquisition to data analysis, but can also be used to investigate the analysis algorithm by itself.
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Modelling and estimating the behaviour of photo-switching fluorophores

Lekha Patel∗1, Nils Gustafsson∗2, Raimund Ober3, Ricardo Henriques2, and Edward Cohen1

1Department of Mathematics, Imperial College London, South Kensington Campus, London, UK.
2MRC Laboratory for Molecular Cell Biology, University College London, Gower Street, London, UK.

3Department of Biomedical Engineering, Texas A&M, College Station, Texas, USA.

Several super-resolution techniques take advantage of the inherent stochasticity of a photoswitchable flu-
orophore’s photon emission state and a careful choice of fluorophore must be made for the intended
application. Furthermore, knowledge of the photo-switching characteristics has been employed in advanced
analytical methods developed to analyze data sets in which fluorophores partially overlap, for example, 3B
analysis [1] and DeconSTORM [2]. For this reason, characterizing photoswitching behaviour has received
much attention, e.g. [3].
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The contribution of this work is two fold. We begin by presenting a model to characterise the photo-
switching behaviour of a fluorophore. We first model an individual fluorophore’s true photon emission state
as a continuous-time homogeneous Markov process. From this, we derive the discrete time imaged process
that indicates if a fluorophore is detected in a given frame. In doing so, we highlight a key difference between
what is observed and the underlying photo-switching process. We then construct a novel procedure for
estimating the underlying transition rates by formulating a hidden Markov model to link the discrete time
observed process with its continuous time signal. We implement a multivariate extension of this method
to allow for the more common scenario of multiple emitters. We demonstrate with a simulation study the
effectiveness of our model and power of our estimation method.
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We are designing and implementing a high-throughput, large-scale computational pipeline to 

detect changes in organellar morphology of cells. The framework will quantify changes in 

organellar shape, quantity, and spatial distribution over large sequences of Z-stack microscope 

images and digital videos, improving our understanding of cellular mechanisms as they respond to 

their environments. Any tagged subcellular component can be tracked. Our framework takes the 

novel approach of examining subcellular components as nodes in a social network. Characterizing 

ensembles of cellular machinery, such as labeled mitochondria or other organelles of interest, as 

networks allows our framework to study organellar evolution as a function of interconnectedness 

of cellular components. In addition to quantifying global information such as quantity and 

appearance, our framework’s approach can also provide more detailed local feedback regarding 

how subsets of the organellar ensembles evolve. This framework will be scalable, employing “big 

data” paradigms to analyze large quantities of image data at very high resolutions. It will enable 

rapid quantitative analysis of organellar temporal evolution for extremely large data and provide 

detailed results at high statistical resolutions. 

 

This current methodology will accurately characterize the spatio-temporal evolution of the 

organellar social networks in a large collection of time-lapse videos of human cells infected with 

pathogens, treated to toxins and chemicals or exposed to various environmental stimuli [1]. Our 

initial image processing is examining the temporal changes in distribution of spatial frequencies of 

mitochondria in cells infected with the intracellular bacterial pathogen, Listeria monocytogenes 

versus uninfected healthy cells. Mitochondria are vital organelles and changes in number or shape 

can be a clear indicator of cell health. As with successful intracellular pathogens, L. 

monocytogenes can modify or eliminate mitochondria as the bacillus ultimately takes control of the 

fate of the host cell. We are assessing L. monocytogenes strains containing genetic mutations in 

key virulence genes in order to identify the genes responsible for multiple stages of this phenotype 

[2]. These statistics provided, in some sense, a quantitative representation of cellular morphology, 

and in turn captured the changes in that morphology as a response to the applied stimulus. 

  

This can have a positive impact on efforts spanning multiple fields. The most immediate 

consequence will be genotype-phenotype associations and the efficient screening of large genomic 

libraries. By designing a scalable, open-source framework, extremely large assays can be collected 

and analyzed. The collaborators have access to a significant amount of established computing and 

imaging resources between their respective universities, ensuring a rapid influx of raw data that 

can be readily tested and deployed in a production setting. Besides contributing to our improved 

understanding of host cell interactions with various stimuli, practical applications could involve 

replacement of expensive animal studies and more rapid development of countermeasures. 

[1] Simoncelli, E.P. and Olshausen, B.A., 2001. Natural image statistics and neural 

representation. Annual review of neuroscience, 24(1), pp.1193-1216. 

[2] Stavru F, Palmer AE, Wang C, Youle RJ, Cossart P. (2013) Atypical mitochondrial fission 

upon bacterial infection. Proc Natl Acad Sci U S A. 110:16003-8. 
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As essential players of the innate immune system, Natural Killer (NK) cells are responsible for the 

targeted lysis of virally infected or transformed cells. Upon activation, NK cells establish a specialized 

cell-cell interface with the potential target termed the 

immunological synapse (IS). Killing of the target cell is 

controlled by a tightly regulated series of checkpoints that 

ultimately lead to the directed secretion of specialized secretory 

lysosomes (lytic granules) by NK cells at the IS.  

 

Previous work has shown the requirement for intact actin 

cytoskeleton in both cell adhesion and lytic granule exocytosis. In 

addition, we have previously shown that F-actin remodeling is 

required for lytic granule access to the IS and that granule 

secretion occurs in minimally sized, granule-permissive F-actin 

hypodensities that form as part of a filamentous mesh at the IS. 

Despite the known critical role of F-actin nucleators and 

modulators in immune function, the nature and regulation of the 

local dynamic F-actin architecture at the IS is poorly understood.  

The most recent developments in microscopy allow the 

visualization of this structure with unprecedented spatial and temporal resolution. We have combined 

these technologies with image feature reconstruction and mobility measurements to define the 

dynamic F-actin architecture at the NK cell lytic synapse. We find that the F-actin mesh undergoes 

high dynamism of F-actin fibers that is independent from local granule movement. Myosin IIA is 

required for F-actin contraction to form the mesh, whereas inhibition of Arp2/3 complex function 

profoundly reduces F-actin dynamism. Finally, we have identified additional actin architectures in 

addition to the actin mesh that are formed at the IS. These include a large lamellipodium that is 

responsible for the spreading onto the target cell. Further, velocity analysis has distinguished a novel 

feature of the lytic synapse; immobile bright actin loci within the actin mesh. 

 

These detailed and quantitative measurements describe dynamic yet highly regulated F-actin at the NK 

cell IS. Further, they establish a timeline of the different actin architectures observed and suggest the 

differential modulation of specialized structures required for adhesion and granule exocytosis.  

NON-DIFFRACTION LIMITED MICROSCOPY DEMONSTRATES THE ROLE OF 

LOCAL ACTIN DYNAMISM IN NK CELL EFFECTOR FUNCTION 
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5 µm

NK cell activated for 10 min on 

aCD18+aNKp30 and imaged by 3D-

SIM to illustrate 3D F-actin 

architecture at the immunological 
synapse.  
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OBSERVING THE EFFECT OF MECHANOBIOLOGY BY LUNG CANCER CELL DURING 

METASTASIS 

Richard I. Han
1
, Charles A. Wanna

1
, Shail M. Mehta

1
, Don L. Gibbons

2
, K. Jane Grande-Allen

1
 

1
Department of Bioengineering, Rice University, Houston, TX 77005 

2
Department of Thoracic/Head and Neck Medical Oncology, Division of Cancer Medicine, The 

University of Texas MD Anderson Cancer Center, Houston, TX 77030 

A mouse model of human lung adenocarcinoma driven by mutations in K-ras and p-53 genes was 

adapted to investigate roles of mechanics and cellular epithelial to mesemchymal transition (EMT)

during metastasis. Tumor cells were grown in collagen gels under static tension, so that the 

mechanobiological properties and the cell-matrix interactions, in particular the collagen structural 

changes could be elucidated. 

Metastatic (344SQ) and non-metastatic (393P) tumor cells were encapsulated in rat tail collagen-

I, and studied under static tension (anchored) for 7 days. Collagen gels were processed for light 

microscopy (picrosirius red for collagen), confocal microscopy (ZO-1, DAPI and collagen), two 

photon microscopy, cell macerated SEM and TEM. The elastic modulus were determined via 

mechanical testing and the alignment of collagen fibrils were analyzed with MATLAB. 

Under static tension, the 344SQ contracted 15.3% more and were 14.7kPa stiffer than 393P (at 

collagen=2mg/ml). Ultra-structurally, the 393P were rounded and clustered together, whereas the 

344SQ were elongated and closely associated with collagen. The tight junction protein (zonula 

occludens-1 ZO-1) were overt and widely expressed in 393P, whereas ZO-1 in 344SQ were

scarcely and limited to edges. Under two-photon microscope, the 344SQ cells were closely 

associated with collagen and clustered to form a ribbons-like structures. The collagen fibril 

alignment in 344SQ was much more aligned and was significantly different to 393P (p<0.001). 

The metastatic cells were closely associated with collagen and exerted more contractile force than 

the non-metastatic hence the stiffer gels. EMT during metastasis enhanced the cell-matrix 

interactions; the re-modulated metastatic cell distribution in collagen gel contained a higher 

tolerance to tension compares to clustered non-metastatic cells. Further study is required to 

understand the interaction of mechanical, cytokine and ECM signaling. 
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RESOLVING FLUOESCENT OBJECTS BEYOND THE DIFFRACTION LIMIT 

BY REDUCING THE ILLUMINATED REGION AND APPLYING NUMERICAL 
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We present a new fluorescence imaging method that resolves structural details much finer 

than the conventional diffraction-limited resolution. In our method, we step a focused 

illumination spot across the region of interest, and acquire one image at each step. We 

then feed the acquired images to a numerical optimization algorithm to determine the 

intensity distribution of the fluorescent photo-emitters. These simple procedures together 

yield output images with resolution significantly higher than conventional diffraction-

limited imaging systems. 

  

Such results are controversial because they show higher resolution can be achieved 

without increasing optical transfer function bandwidth, which is not compatible with the 

standard resolution theory of band-limited imaging systems. In this talk we present both 

spatial and frequency-domain perspectives that together explain the resolution-enhancing 

mechanism underlying our imaging method. 
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Fig. 1  Two-photon fluorescence from non-diffracting 
beam of ultrashort optical pulses.  Fluorescence 
measures 4 µm transversely and 470 µm 
longitudinally.   
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The vertebrate central nervous system is formed gradually by partitioning proliferating 
primordial cell populations into compartments and refining these populations into distinct 
functional subunits.  The development of these functional units is guided by signals emitted 
from secondary organizers usually located at lineage restricted boundaries.  The midbrain-
hindbrain boundary (MHB) organizer (or isthmic organizer) is an evolutionarily conserved 
compartment boundary that instructs the formation of the tectum and cerebellum from the 
mesencephalon and anterior hindbrain, respectively.  The formation of this organizer is 
essential for brain development, however, little is understood about the dynamics and 
interactions underlying MHB formation and its function.  In the zebrafish, the MHB is 
positioned early in development during gastrulation (specification of germ layers) when the 
embryo is undergoing rapid cell 
movements and divisions that envelope 
the yolk.  At this early stage, the MHB is 
not morphologically apparent, but is 
positioned at the interface of two gene 
expression domains (otx/gbx) which 
sharpens over the course of two or three 
hours.  To better understand the 
dynamics and interactions underlying 
MHB formation, we have developed 
multispectral, two-photon, selective 
plane illumination microscopy (2P-
SPIM) based on broadband, ultrashort 
optical pulses that can excite and 
segment multiple genetically encoded 
fluorophores with emission maxima that 
span the visible spectrum [1].  Spectral 
2P-SPIM will be used to image 
transgenic zebrafish lines with 
fluorescent reporters of the two target 
genes.  To extend the depth of field for 
imaging the zebrafish embryo (yolk diameter ~ 700 µm), a non-diffracting Bessel beam is 
produced in the sample by illuminating the back aperture of the focusing objective with an 
annular beam shaped by an all-reflective axicon.  With this experimental configuration, two-
photon excited fluorescence may be generated at the focus with a depth of field and radial 
thickness of 470 µm and 4 µm, FWHM, respectively, as shown in Fig. 1.  We will present our 
progress in the visualization of initial formation and positioning of the MHB in the developing 
zebrafish embryo.   
 
[1] H.C. Gibbs, Y. Bai, A.C. Lekven and A.T. Yeh, Optical Engineering, 53(5): 051506, 2013. 
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Structured illumination in optical microscopy has led to several super-resolution techniques. Among 

different patterns, the lateral sinusoidal excitation was used for the first demonstration of structured 

illumination microscopy (SIM), which provides the fastest SIM acquisition system compared to the multi-

spot illumination approach. Moreover, the 3D patterns that include lateral and axial variations in the 

illumination attract more attention recently as they address resolution enhancement in three dimensions. A 

three-wave interference technique in SIM has been developed to provide super-resolution and optical 

sectioning based on the coherent illumination [1]. In this study, we investigate the novel tunable technique 

that creates a 3D pattern from a set of multiple incoherently illuminated parallel slits that acts as light 

sources for a Fresnel biprism [2]. This novel setup is able to modulate the illumination pattern in the object 

space both axially and laterally with adjustable modulation frequencies [2,3]. The lateral modulation folds 

the whole information of the object (modulated and unmodulated) into the conventional 2D optical transfer 

function (OTF). Thus, the lateral support of the OTF does not change with lateral modulation. However, 

the axial modulation changes the OTF support axially. The 3D forward model for the new system is 

developed to consider the effect of the axial modulation within the 3D patterned illumination. The 

performance of 3D-SIM based on the three-wave interference and the multi-slit biprism setup are 

investigated in simulation and compared based on two different criteria. First, restored images obtained for 

both 3D-SIM systems using the generalized Wiener filter [1] are compared to determine the effect of the 

illumination pattern on the reconstruction. Second, the effective OTF of both systems is studied to determine 

the axial and lateral resolution enhancement that is obtained in each case.  

 

 
Forward and restored images of spherical shell for three-wave interference technique in SIM. (a)-(b): axial 

and lateral views of forward image in space domain, (c)-(d) axial and lateral views of forward image in 

frequency domain, and (e)-(f) axial and lateral views of restored image. 
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