	Sound Bite #
	Visuals
	Text

	1. Animation & Video
	(A) Start video with JoVE Science Education logo. Shots of different pieces of equipment for 4 panel backdrop: 

(1) 2599@01:19-01:27 graphic of microscope stage top incubator (keep TEXT)

(2) 1837@03:54-04:00 sarstedt tube being placed in rack on heat block (to hydrolyze acid) (keep temp TEXT)
(3) 2874@02:07-02:12 mouse platform setup with heat lamp (no TEXT)

(4) 2880@02:55-03:00 removing boiling water from microwave with glove and pouring in powdered gelatin

(B) 2107@03:41-03:34 CU agarose in HEPES + Ames being stirred on heat stirrer (115°C) (keep text)

(C) 1524@05:07-05:12 MED Placing flask into incubator (no TEXT)

(D) 2140@06:46-06:51 MED anesthetized mouse being placed into cage under heat lamp to CU awake mouse under heat lamp

(E) 1350@05:00-05:06 putting gel and water in plastic box into microwave and starting microwave


	There are many ways to regulate temperature in the lab (A). Sometimes reagents need to be heated (B), cell cultures need to be maintained at specific temperatures for optimal growth (C), and animal body temperature needs to be regulated during or after surgical procedures (D). This video will take a closer look at some of the ways and reasons a scientist might want to heat things up and the specific temperatures used to warm samples and reagents (E). 


	 2. Section title: 

Using the thermometer: a brief overview
(Animation)
	(A) JoVE generated graphic of thermometer with °C on one side and °F on the other, with “measurements .. Celsius” please highlight/flash °C and/or numerical degrees on right hand side of thermometer
(B) Conical tube with 5 ml of solution and pile of reagent weighing 2 g pop up on either side of thermometer
	First, it’s important to note that in common laboratory procedures, we commonly talk about temperature in measurements of degrees of Celsius, or Centigrade (A). Like the other metric units-of-measurement used in science, the degree Celsius is one of the International System of Units standard for measuring temperature (B).



	3. Animation
	(A) Beaker, thermometer enters and stops about 10-15 cm in 

(B) Beaker with thermometer clamped 

(C) Beaker/thermometer with area between bottom of thermometer and bottom of beaker measured at 5 cm

(D) Beaker/thermometer with area between side of thermometer and side of beaker measured 


	The thermometer, as you probably already know, is the instrument used to measure temperature.   

To get the most accurate temperature reading of a liquid you are heating or chilling, immerse the thermometer at least 10-15 cm, or about 4-6 inches below the surface. (A). Then carefully clamp or otherwise secure the thermometer in place (B), taking care that the instrument is at least 5 cm, or about 2 inches, above the bottom of the container (C) and at least one thermometer width from the side of the container (D).  



	4. Animation
	(A) Beaker with stir bar in bottom, stir bar spinning horizontally like stir bars do

(B) Thermometer appears over stirring bar

(C) Theremomter appears, stirring bar hits and breaks thermometer and/or beaker, solution from beaker everywhere etc

	If you are stirring the liquid (A), make sure that the thermometer is not going to be bumped by the stir bar (B),  otherwise, you could have a hazardous mess on your hands (C).  

	5. Animation
	(A)  JoVE stick scientist face appears at eye level with mercury, stretches/animates dotted line from eye to mercury
(B) JoVE generated thermometer with mercury and text at 23°C, hand grasps thermometer shaft and temp and mercury rise to 24°C


	Read the liquid temperature indicator at eye level (B). When reading a thermometer, take care not to touch it along the shaft. Your body heat can affect the accuracy of the measurement.   



	6. Section Title:

Important Laboratory Temperatures (Above 23˚C) 

	
	Next, let’s review some common temperatures at which many experiments take place.

	7. Subsection Title:

20°-25° C (Room temperature: RT)

Animation and Video


	 (A) JoVE generated thermometer with mercury at 20°C and moving up to 25° and TEXT for 20-25°C: Room temperature 

(B) 4269@03:38-04:43 MED Talent resuspending splenocytes in HBSS at bench @RT  

	Depending on the type of  work performed in your laboratory and the type of equipment housed in your lab, the ambient temperature of the room will normally be between about 20 and 25 degrees Celsius (A). It can generally be assumed that an experiment is to be performed at room temperature if no temperature requirement is otherwise indicated (B).  Room temperature is often abbreviated in protocols as, you guessed it: RT:



	8. Subsection Title:

37°C (Mammalian body temperature)

Animation and Video


	(A) JoVE generated thermometer with mercury rising up to 37°C magnified overlay shown at this temperature.   

(B) Fade on Text overlay that says “In vitro” and bioillustratios that show tissue, cells, and a a test tube full of molecules.  These should be good bioillustrations.   

(C) Fade on bioillustration of mammals.    

(D) 1524@03:06-03:15 MED putting flask into incubator (Keep 5% CO2, 95% humidity, 37°C TEXT, no 24 hrs TEXT)

	When you are confronted with an “in vitro” procedure, the experiment usually has to be conducted at 37 ˚C (A).  Processes that are carried out “in vitro” involve tissue, cells, or extracts and attempt to  mimic the conditions that exist inside an organism (B).  In vivo experiments, on the other hand, are performed with the intact organism, and since mammals have a body temperature of 37 ˚C (C), “in vitro” cell culture experiments are typically carried out at this temperature (D). 

	9. Subsection Title: 
>56°C (Protein denaturation)

Animation and Video
	(A) side by side: JoVE generated thermometer with mercury up to 56°C and TEXT: >56°C Protein denaturation 
(B) 1746@01:00-01:06 graphic: protein rotating then denaturing
(C) 2359@02:09-02:14 MED detergent being added to protein sample and tube being placed on heat block to denature (keep TEXT) 

	At temperatures above 56°C (A), proteins unfold, a process called denaturation (B). This can be useful for a variety of reasons, including opening changing a proteins shape for easier identification by a detection antibody (C).

 

	10. Subsection Title: 
100°C (Boiling/bring reagents into solution)

Animation and Video
	(A) JoVE generated thermometer with mercury up to 100°C and TEXT: 100°C Boiling/bringing reagents into solution 
(B) 2107@01:55-01:59 CU pan out: Agar being stirred on heat stirrer in beaker of boiling solution
	Water and some water-based, or aqueous, solutions boil at approximately 100°C (A). It can also be a good temperature at which to dissolve reagents that are difficult to bring into solution at room temperature (B).



	11. Section Title:
Keeping things warm 

 
	 
	Frequently, an experimental protocol will indicate that certain steps need to take place at a specific temperature.


	12. Subsection Title: 23°C

(Video)
	3999@05:02-05:07 CU multichannel pipette adding buffer (TBS) to 96 well plate 


	Experiments run at the bench are carried out at about 20-25°C, or room temperature.
  

	 13. Video
	(A) 4269@03:38-03:43 MED Talent resuspending splenocytes in HBSS at bench @RT 
(B) 2050@02:40-02:46 MED Talent covering tube with foil 

(C) 2783@01:21-01:26 MED Media being added to flask (no TEXT)

(D) 2102@08:07-08:12 CU 2° Ab being added to slides in humid chamber then lid being placed on chamber 
	At room temperature, most reagents and cell cultures are stable (A), although some reagents need to be protected from light (B), some experiments need to be performed in a hood to maintain sterility (C), and some assays need to take place within a humid chamber to prevent the experimental tissues or reagents from drying out (D).


	14.  Subsection Title: 37°C

(Video)
	(A) 2206@03:54-03:59 MED in water bath shot of floating plastic rack being agitated by Talent to thaw cells (keep TEXT) 
(B) 2206@04:10-04:15 ECU vial with visibly thawed cells 

	When your protocol says, to “thaw to cells or a particular reagent”, use a water bath set to 37°C for slow and even warming (A). Unless your protocol indicates further heating, be sure to remove your sample from the water bath as soon as the last ice fragment has melted (B).



	15. Video
	Lid: 1304@01:53-02:01 -- MEDOTS placing 15 & 50 conical tubes and plastic lidded flask into 37°C water bath then lid put on water bath

	If protocol indicates that “pre-warmed media” or other pre-warmed reagents should be used, a 37° water bath also is useful for keeping solutions at a constant, warm – but not hot -- temperature.



	16.  Video
	(A) 3619@02:47-02:52 floating cardboard box and floating foam rack with eppendorf being placed into water bath (no TEXT) (indicate/circle floating foam rack) 

(B) 3767@05:32-05:37 – CU vials being secured into metal rack inside water bath
	In order to keep your solutions free from contamination or dilution from the surrounding water, use a foam floating rack to thaw frozen aliquots of cells or to warm microliter volumes of solution (A). If a more secure tube holder is preferred, a metal rack can be used for this purpose as well (B).

    

	17. Video
	(A) 1524@04:47-04:52 ECU 50 ml conical tube being placed into plastic rack in water bath 

(B) 4308@01:51-01:56 -- MED flask of lipid being placed into 50°C water bath and being held in place by clamp 

	For larger volumes of liquid, plastic racks (A) or metal clamps can be used for holding samples upright in the water bath (B).

	18. Video
	1524@03:06-03:15 MED putting flask into incubator (Keep 5% CO2, 95% humidity, 37°C TEXT, no 24 hrs TEXT)

	When you are instructed to incubate mammalian cell cultures, it usually means to place the cells in a 37°C incubator, with a 5% carbon dioxide atmosphere and a water tray to keep that keeps the incubator at about 95% humidity. 



	19. Video
	(A) 2783@01:11-01:16 MED placing petri dish into incubator (no TEXT) (TEXT: Avoid contamination: culture bacterial and mammalian cells in separate incubators!)

(B) 4298@01:40-01:45 incubating petri dish of bacterial culture upside down on shelf in warm room (no video TEXT) (TEXT: Bacterial culture temp/CO2/humidity dependent on strain)

(C) 2070@02:29-02:34 broth in heated shaker (keep TEXT)

 
	Bacterial cells are also sometimes cultured at 37°C, in an incubator (A), a warm room (B). A shaking incubator can be used when you want to quickly expand bacterial cell culture numbers while decreasing culture time   By shaking liquid cultures, you ensure that bacteria receive ample nutrients because they don’t sediment at the bottom of the tube (C).



	20.  Subsection Title: 100°C

(Video)


	(A) 3646@03:13-03:19 MED/CU Talent turning on stirrer while solution boils on heat plate
(B) 2880@02:53-03:00 removing boiling water from microwave with glove and pouring in powdered gelatin (TEXT: NEVER use the lab microwave to heat food for human consumption!)
	For very rapid heating or boiling, hot plates have traditionally been used A). Now that microwaves are commonly found in the lab, they can be used to quickly boil aqueous solutions as well (B).



	21. Section Title:

Applications
(Video & Animation)
	Below section title fade on insets of different applications:

(1) 3619@03:32-03:36 slide drying on heat block 

(2) 3628@01:04-01:15 (big piece of DNA cleaves than first piece ligates) 

(3) 773@06:48-06:56 MED placing 6 well plate cell culture into incucyte, then closing incubator 
	Now let’s take a look at some of the reasons you might want to heat things up in the lab.


	22. Subsection Title: Catalyzing and Facilitating Reactions

(Video)

	3619@03:32-03:36 slide drying on heat block 


	Heat fixing is a simple and quick way to affix bacterial samples to a glass slide before staining.



	23. Video
	2107@01:55-01:59 CU pan out: Agar being stirred on heat stirrer
	Heated stirring of the liquid solution into which you are trying to dissolve a solid reagent can help speed up the process, like the powdered agar that is being dissolved here.

	24. Subsection Title: Incubating Samples/Cell Cultures

(Video)
	773@06:48-06:56 MED placing 6 well plate cell culture into incucyte, then closing incubator (TEXT: Incucyte = incubator imaging system)

	Many live cell experiments require at least one incubation period.  The incucyte incubator allows real time imaging of cell growth, without the perturbation of the cells that can occur when culture containers are removed from the incubator.



	25. Subsection Title: Live Experiments

(Video)
	2599@03:34-03:42 experimental stimulus being administered to cells for live imaging
	Live cell imaging can be performed with desktop microscopes as well. Here cells are maintained in an imaging incubator while their activity before and in response to the addition of an experimental stimulus is being viewed and recorded for later analysis. 


	26. Section Title:

Summary
Animation & Video
	(A) Multi-paneled graphic of general serological pipette shots: 
(1) 678@02:48-02:53 mouse on microscope stage on top of heating pad during anesthesia/imaging

(2) 2077@02:03-02:06 MED culture flask being placed into incubator (keep 37°C, no 5 min TEXT)
(3) 3540@03:26-03:33 MED wrapping 6 well plate with parafilm, then placing floating plate in water bath
(4) 4298@01:40-01:47 incubating petri dish of bacterial culture upside down on shelf in warm room (no TEXT) 

(B) Transition panels to relevant shots/animation as they are being discussed and then go to freeze frame: 

(B1) 3619@03:32-03:36 slide drying on heat block

(B2) 2880@02:53-03:00 removing boiling water from microwave with glove and pouring in powdered gelatin


(B3) 3628@01:15-01:26 (second piece of DNA ligates)

(C) Theremomter appears, stirring bar hits and breaks thermometer and/or beaker, solution from beaker everywhere etc

	You’ve just watched JoVE introduction to regulating laboratory temperatures at 23°C and above (A).  In this video we reviewed: some of the most common pieces of lab equipment for heating cells, animals and solutions (B1), how to decide which piece of equipment to use for warming cells or solutions (B2), and some different reasons temperature may need to be regulated during an experiment (B3). Thanks for watching and remember handle your thermometer with care (C)!   


