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respirometry & O2k-Fluorometry 

2015 August 09-10 

Greenville, NC, USA 
 

Venue: 
East Carolina Diabetes & Obesity Institute 
East Carolina University 
East Carolina Heart Institute Building at ECU 
4th floor, Robotics Conference Room 
 

Host: 

P. Darrell Neufer, PhD, Professor, Director ECDOI 

David A. Brown, PhD, Associate Professor 

Ashley Busada 
East Carolina University, East Carolina Heart Institute, NC, USA 
neuferp@ecu.edu, brownda@ecu.edu, busadaa14@ecu.edu 
http://wiki.oroboros.at/index.php/US_NC_Greenville_Neufer_PD  
 

IOC support team: 

Erich Gnaiger, Ao.Univ.-Prof. PhD 

Carolina Doerrier, PhD 

Verena Laner, MSc 

OROBOROS INSTRUMENTS 
high-resolution respirometry 
Schoepfstr 18, A-6020 Innsbruck, Austria - www.oroboros.at 
erich.gnaiger@oroboros.at; carolina.doerrier@oroboros.at; verena.laner@oroboros.at  
 

Chuck Hoppel, MD, Director, Professor, 
Ctr Mitochondrial Diseases; Dept Pharmacology, Case Western Reserve Univ, Cleveland, Ohio, US 

http://wiki.oroboros.at/index.php/US_OH_Cleveland_Hoppel_CL 
 

Assisted by the Greenville team:  
Peter Chien-Te Lin, Lauren Reese, Terence E Ryan, Cheryl Smith, Cody D Smith 
 

This O2k-Workshop on high-resolution respirometry and O2k-Fluorometry is held in 

cooperation with a prominent O2k-Network Cluster: US NC Greenville East Carolina Univ. 

The O2k-Workshop includes a basic training on 

instrumental quality control with the OROBOROS O2k, 

presents new features of DatLab 6, and introduces a new 

approach of experiments with a cryopreserved 

mitochondrial reference sample (MitoFit test). 
 

 HRR provides information on cell respiration with simple phosphorylation control 

protocols. State-of-the-art OXPHOS analysis is extended using mt-preparations, to 

evaluate coupling efficiencies and OXPHOS capacities with carbohydrate versus fatty acid 

substrates, and to diagnose defects in respiratory complexes of the electron transfer 

system and phosphorylation system. Novel developments are presented on substrate-

uncoupler-inhibitor titration (SUIT) protocols in HRR using the O2k-Fluo LED2-

Module for simultaneous measurement of hydrogen peroxide production (Amplex red®). 

Discussions are extended on comparison of measurement of mt-membrane potential 

using Safranin (fluorometric) versus TPP+ or TPMP+ (potentiometric), and on perspectives 

of HRR in mitochondrial physiology. 
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Program IOC 
 

Day 1 - Sunday, August 09 
 

08:45 Registration 

09:00 – 09:15 Welcome 

09:15 – 09:30 Introduction of participants: who is who? 

09:30 – 10:30 Get started: O2k assembly  

 with O2k-video support.  

10:30 Coffee break – Registration ctn. 

A.  11:00 – 12:15 A1, A2, A3: Hands-on: O2k assembly 

and OroboPOS service – alternating groups. 

B.  11:00 – 12:15 Comprehensive OXPHOS analysis: Simultaneous measurement 

of respiration and mt-membrane potential: solving a puzzle. 

12:15 – 12:30 Demo: permeabilized fibre preparation – what to take care of. 

12:30 Lunch 

13:15 – 14:15 Instrumental quality control: OroboPOS test, O2 and H2O2 

calibration, instrumental background. 

A.  14:15 – 15:30  A practical approach: DatLab features for instrumental 

quality control and calibration SOP (O2k-demo). 

B.  14:15 – 15:30  B1, B2, B3: Hands-on instrumental quality control (6 O2k). 

15:30  Coffee Break 

16:00 – 17:00  O2k-Fluorometer demo: Respiration and H2O2 production in 

cells (freeze-dried baker’s yeast) 

17:00 – 17:30 Darrel Neufer: Sharing our experience as an O2k-Network Lab. 

17:30 – 18:00 Discussion with Chuck Hoppel and Erich Gnaiger on HRR 

and OXPHOS analysis: Design of experimental protocol - day 2. 

18:30  O2k-Workshop dinner 
 

Day 2 - Monday, August 10 
 

08:30 – 08:40 Start the O2k experiment (O2k-demo). 

08:40 – 09:00 Introduction: HRR and O2k-Fluorometry with cryopreserved cells 

(MitoFit proficiency test) / permeabilized fibres – respiration and 

H2O2 production. 

09:00 – 09:05 MitoFit proficiency test: start with cryopreserved cells. 

A.  09:05 – 10:30  SUIT protocol for OXPHOS analysis with permeabilized cells 

(O2k-demo). 

B.  09:05 – 10:30  B1, B2, B3: Hands-on with permeabilized cells (6 O2k or O2k-

Fluorometers). 

10:30 Coffee break 

A.  11:00 – 11:30  Cleaning SOP (O2k-demo). 

B.  11:00 – 11:30  B1, B2, B3: Cleaning SOP for O2k-Chambers and 

microsyringes (4 O2k, 2 O2k-Fluorometers). 

11:30 – 12:00 DatLab analysis: O2k-configuration for mark statistics. 

12:00 Lunch 

12:45 – 13:45 DatLab analysis: Excel templates. 

A.  13:45 – 15:00  DatLab analysis of the O2k-demo experiment. 

B.  13:45 – 15:00  B1, B2, B3: DatLab analysis of hands-on experiments. 

15:00 – 15:30 Chuck Hoppel: Experimental summary – from instrumental 

performance to laboratory quality control . 

15:30  Coffee break 

16:00 – 16:40 Technical support 

16:40 – 18:00 Feedback – conclusions – stay connected  

 as O2k-Network Reference Laboratories  
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List of participants  
 
Name Email address Institution 

Alleman, Rick allemanr12@students.ecu.edu  US NC Greenville Neufer PD: East 
Carolina University (US) 

Bharadwaj, Manish mbharada@wakehealth.edu  Wake Forest University (US) 

Bhattarai, Nisha nibhatta@utmb.edu  US TX Galveston Sheffield-Moore M, 
US TX Galveston Porter C: University 

of Texas Medical Branch (US) 

Broughton, Richard rbroughton@ou.edu  University of Oklahoma (US) 

Chondronikola, Maria machondr@utmb.edu  University of Texas Medical Branch 

(US) 

Davis, Michael michael.davis@okstate.edu US OK Stillwater Davis MS: Oklahoma 

State University (US) 

Ea, Teresa ba-towne@seas.upenn.edu  US PA Philadelphia Margulies S: 
University of Pennsylvania (US) 

Goetzman, Eric eric.goetzman@chp.edu  University of Pittsburg (US) 

Houstis, Nicholas nhoustis@partners.org  Harvard Medical School (US) 

Huang, Tai-yu huangt12@students.ecu.edu East Carolina University (US) 

Jang, David jangd01@nyumc.org  University of Pennsylvania (US) 

Koves, Tim tim.koves@dm.duke.edu  US NC Durham Koves TR: Duke 
University (US) 

Li, P. Andy pli@nccu.edu  US NC Durham Li AP: North Carolina 
Central University (US) 

Longo, Matthew mlongo@sanfordburnham.org  Sanford Burnham Medical Research 
Institute (US) 

Molina, Anthony aptuttle@wakehealth.edu  US NC Winston-Salem Molina A: 
Wake Forest University (US) 

Morris, E. Matthew emmgw7@mail.mizzou.edu  Kansas University Medical Center 
(US) 

Morris, Matthew mrjmorri@ucalgary.ca  University of Calgary (CA) 

Patil, Naeem K. naeem.patil@vanderbilt.edu  Vanderbilt University Medical Center 
(US) 

Perna, Marla marla.perna@cchmc.org  Cincinnati Children's Hospital (US) 

Perry, Justin PERRYJU15@ECU.EDU  East Carolina University (US) 

Pharaoh, Gavin Gavin-Pharaoh@ouhsc.edu  US OK Oklahoma City VanRemmen H: 
Oklahoma Medical Research 
Foundation (US)  

Pino, Maria maria.pino@flhosp.org  Florida Hospital (US) 

Robidoux, Jacques robidouxj@ecu.edu  East Carolina University (US) 

Samms, Ricardo J. samms_ricardo_j@lilly.com  US IN Indianapolis Brozinick JT: Eli 
Lilly and Co. (US) 

Sharma, Pushpa mbroome@hjf.org  Uniformed Services University of the 
Health Science (US) 

Shine, Jared shinej12@students.ecu.edu   East Carolina University (US) 

Stepanova, Anna d.myles@qub.ac.uk  Queen's University Belfast (UK) 

Stone, John jstone@wakehealth.edu  Wake Forest University (US) 

Tyrrell, Daniel dtyrrell@wakehealth.edu  Wake Forest University (US) 

Velte, Ellen veltee13@students.ecu.edu   East Carolina University (US) 

Wade, Mark wade_mark_robert@lilly.com  US IN Indianapolis Brozinick JT: Eli 
Lilly and Co. (US) 

Wright, Traver traywright@gmail.com  US TX Galveston Sheffield-Moore M: 
University of Texas Medical Branch 
(US) 

Young, Melissa mlyoung@uga.edu  UGA College of Pharmacy (US) 

Zimmer, Mary mzimmer5@nccu.edu  North Carolina Central University 
(US) 
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www.bioblast.at   

- the information synthase for Mitochondrial 

Physiology and O2k high-resolution 

respirometry 

Recommended reading  
 

O2k-Core Manual:  
 

 »Bioblast link«  

 

SUIT protocols for O2k high-

resolution respirometry  
 

Pesta D, Gnaiger E (2012) High-

resolution respirometry. OXPHOS 

protocols for human cells and 

permeabilized fibres from small 

biopsies of human muscle. 

Methods Mol Biol 810:25-58. 

»Bioblast link«  
Gnaiger E (2008) Polarographic oxygen 

sensors, the oxygraph and high-

resolution respirometry to assess 

mitochondrial function.  

In: Mitochondrial Dysfunction in 

Drug-Induced Toxicity (Dykens JA, 

Will Y, eds) John Wiley:327-52. 

»Bioblast link«  
 

HRR and O2k-Fluorometry 
 

»Manual: O2k-Fluo LED2-Module«  

Eigentler A, Fontana-Ayoub M, Gnaiger 

E (2013) O2k-Fluorometry: HRR 

and H2O2 production in mouse 

cardiac tissue homogenate. 

Mitochondr Physiol Network 

18.05(01):1-6. »Bioblast link« 

»O2k-Fluorometry Publications«  

 

Mitochondrial pathways  
 

Gnaiger E (2014) Mitochondrial 

pathways and respiratory control. 

An introduction to OXPHOS 

analysis. 4th ed. Mitochondr 

Physiol Network 19.12. 

OROBOROS MiPNet Publications, 

Innsbruck:80 pp. »Bioblast link«  
 
This O2k-Workshop is part of the 

K-Regio project MitoFit.  
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