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Authors, please fill out the brief questionnaire below.   

A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) ____Y_____ If yes, please list make and model of your microscope: Zeiss Stemi 2000-C
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)__N______ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps_______
Note:  The steps listed follow the numbering scheme in the script below for clarification (note that these numbers differ from those supplied in the protocol)
Script Protocol step 3.5 – Attaching electrodes to immobilizing forceps and vacuum (written protocol step 2.4)
Script Protocol step 5.4 – Placing spider in immobilizing forceps (written protocol step 3.3)
Script Protocol step 6.2 – Application of current to stimulate venom release (written protocol step 4.2)
Script Protocol step 6.3 –Collection of venom droplets with microcapillary (written protocol step 4.3)
Script Protocol steps 7.4 & 7.5 – Venom gland microdissection (written protocol step 5.4) 
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  
The most difficult aspect of the procedure is the step where the current is applied and venom must be collected with the microcapillary, another challenging aspect is positioning the spider in the forceps.  To ensure success I practice repeatedly until these steps become more routine. 

1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:

The overall goal of this procedure is to extract venom and dissect venom glands from spiders for transcriptomic and proteomic studies. (Intro)

This is accomplished by first preparing the equipment and reagents needed to collect venom by electrical stimulation. (P1: Shots 2.2 & 3.5.1)

The second step is to immobilize an anesthetized spider with forceps under a dissecting microscope. (P2: Shots 5.1.1 & 5.1.2)

Next, the spider is pulsed with current and the released venom is collected with a microcapillary tube. (P3: Shot 6.2.1)

The final step is to dissect the spider’s venom glands 2-3 days later. (P4: 7.3.1 & 7.4.2)

Ultimately, mass spectrometry or other proteomic analyses of the venom is used to show the sequences of constituent venom proteins. (P5: Figures 1A & B)

Paste a copy of your graphic overview here.  The original file should be Adobe Illustrator (preferred) or Powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   

B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Jessica Garb: Visual demonstration of this method is critical as the venom collection steps are difficult to learn, because they involve a sequence of coordinated actions that must be performed quickly, yet carefully.   

Protocol (read by voice talent at JoVE):
2. Preparation of Electro-stimulator Apparatus
2.1. To begin, connect an electro-stimulator power cord to an outlet and attach the external foot pedal to an external signal input. 
2.1.1. MED/WIDE: Talent brings materials (power cord, external foot pedal) to outfitted area for preparation. 
2.1.2. MED: Talent plugs in power cord and attaches foot pedal to a different electrical cord, if possible capture the setup (where the cords run to and from) after it has been connected. 
2.2. Next, ensure the polarity switch is in normal mode and connect the positive electrode to the red output terminal on the electro-stimulator and connect the negative electrode to the black output terminal. 
2.2.1. MED – Over the Shoulder: With both the talent and switch and electrodes in frame, talent checks switch, then connects the electrodes on at a time. If this shot doesn’t work, get a shot of the connection pattern that the talent has already prepared by tracing the cords.  
2.3. Then, set the stimulator to the following recommended initial settings. (TEXT: voltage = 7 V, Frequency = 1 pulse per second, delay = 0 milliseconds, duration = 200 milliseconds, twin pulses switch = regular, mode switch = off).
2.3.1. MED – Over the Shoulder: Capture the talent entering settings into the stimulator. 
2.4. Test the electrode output by attaching alligator clips to the positive and negative voltmeter test leads. Then, turn on the stimulator power switch and deliver current with the foot pedal. 
2.4.1. MED – Over the Shoulder: Talent attaches alligator clips to the positive and negative voltmeter leads respectively, one at a time. 
2.4.2. MED: Make sure power switch and foot pedal are both in frame, then capture the talent turns on the power switch, then moves her foot to deliver current with the foot pedal. 
3. Forceps Preparation
3.1. Prepare the featherweight forceps by coating one prong with liquid plastic and wait four hours for the coating to dry. After the plastic has dried, tightly wrap 15 mm of the opposing prong tip with a single layer of cotton sewing thread, and secure the thread by tying the end in a knot.  
3.1.1. CU: Talent coats forceps in liquid plastic, then sets it aside to dry, and sets a timer for 4 hours. filmed side by side comparison of forceps with and without plastidip coating (plastidip in background)
3.1.2. CU: Talent sits back down, retrieves coated forceps, obtains cotton sewing thread, and wraps the forceps, then ties the end in a knot, she then shows the wrapped forceps to the camera with the knot in view. 
3.2. Next, using sharp scissors cut the tip of a blunt hypodermic needle small enough not to harm the spider, yet large enough to avoid clogging. Smooth the opening with sand paper and attach the needle to a vacuum waste trap.  
3.2.1. CU: Talent holds up hypodermic needle to camera then cuts the tip. 
3.2.2. MED: Talent finishes up sandpapering the needle then attaches the needle to a vacuum tube. 
3.3. Then, position the featherweight forceps horizontally in a tightly closed position using a vinyl-covered two-pronged clamp secured to a magnetic base under a dissecting microscope’s field of view, with the plastic coated prong on top and the thread coated prong on the bottom. 
3.3.1. CU: Talent carefully positions the forceps under a microscope. 
3.3.2. CU: Capture the orientation of the forceps.
3.4. Next, attach a positive electrode alligator clip to the bottom prong, upstream of the thread, and attach a negative alligator clip to the blunt metal vacuum needle.  
3.4.1. CU/ECU: Talent attaches alligator clip electrode to prong.
3.4.2. ECU: Talent then attaches a negative alligator clip to the metal vacuum needle. 
3.5. Then, place the positive lead on the forceps’ prong between the thread and alligator clip and the negative lead on the blunt vacuum needle to test the voltmeter circuit current. Press the foot pedal to ensure a sufficient current is detected and remove the leads.
3.5.1. CU: Talent places leads in appropriate positions one at a time. 
3.5.2. MED: Talent presses foot pedal, the current is note to be sufficient by talent either by a meter or different indicator. 
4. Microcapillary Tube Preparation 
4.1. While wearing protective eyewear, prepare several microcapillary tubes for venom collection. 
4.1.1. MED: Talent puts on protective eyewear, then organizes the materials to prepare microcapillary tubes. 
4.2. Next, place a mounting putty strip in a petri dish and rest the microcapillaries on the strip. With a gloved hand, hold a single microcapillary tube at one end and hold the other end with sterile metal forceps over a Bunsen burner flame and pull the end away from the flame to create an elongated tip, while holding the other end in a stationary position. 
4.3.1 MED: Talent places putting in Petri dish next to a dissecting microscope, then carefully rests microcapillaries on the strip, be sure to capture the orientation of the microcapillaries on the strip.
4.2.1. CU: Talent grasps microcapillary tube with gloved hand, then holds the other end with metal forceps.
4.2.2. CU: Talent holds the tube over the Bunsen burner flame, then pulls the end with the metal forceps to create an elongated tip. 
4.3. Examine the microcapillary ends under a dissecting microscope and create a small, beveled opening at the pulled end with sterilized metal forceps.
4.3.1. [moved] MED: Talent places putting in Petri dish next to a dissecting microscope, then carefully rests microcapillaries on the strip, be sure to capture the orientation of the microcapillaries on the strip. 
4.3.2. SCOPE: The microcapillary ends are viewed under the dissecting microscope, then a small opening is made with metal forceps. 
4.4. Close the tubes, and place them on ice. 
4.4.1. MED – Over the Shoulder: Talent adds water to tubes, closes them, then places them on ice. 
5. Spider Immobilization
5.1. To begin spider immobilization, turn on the CO2 chamber gas, then transfer the spider with long metal forceps from the closed plastic collecting vial into the CO2 chamber.
5.1.1. MED: Talent makes sure gas is flowing into the CO2 chamber by checking the gas delivery apparatus. 
5.1.2. CU: Talent uses forceps to remove the spider from the plastic vial into the CO2 chamber. 
5.2. Keep the spider in the chamber for 5-10 minutes and check that the spider is no longer moving by gently prodding it with long forceps. Then, use a transfer pipette with saline solution to wet the thread on the forceps. 
5.2.1. MED: Talent sets a timer, capture the time entered. 
5.2.2. CU: Talent gently prods the spider with long forceps. 
5.2.3. CU/ECU: Talent obtains transfer pipette and wets the thread on the previously prepared forceps. Capture how wet the thread becomes. 
5.3. Next, retrieve the anesthetized spider from the CO2 chamber by picking it up by its anterior legs using blunt dissecting forceps and gloved hands. Move the anesthetized spider to the featherweight forceps apparatus. 
5.3.1. CU: Talent picks up spider from its front legs and moves it to a different apparatus, if possible, capture the talent’s gloved hands in the frame, and  
5.4. Then, separate the prongs of the closed featherweight forceps and place the spider’s cephalothorax between the prongs. Allow the prongs to close shut to ensure the spider is held tightly in place, but is not being crushed. 
5.4.1. CU/ECU: Talent opens the prongs of the featherweight forceps then places the spider between the prongs. 
5.4.2. CU/ECU: The prongs close shut and talent checks that spider is not being crushed by adjusting or prodding. 
5.5. Quickly ensure that the spider is placed carapace dorsum side downwards, resting on the thread coated prong…and the carapace’s ventral side is facing the plastic coating…while the positive electrode remains attached to the bottom prong. 
5.5.1. ECU: Capture the spider’s orientation as talent points to the threaded prong, the plastic coating, and the positive electrode on the bottom prong. 
5.6. Next, adjust the dissecting microscope magnification, focus, and light source until the spider’s chelicerae and fangs are clearly visible.
5.6.1. SCOPE: Talent adjusts magnification, focus, and light source, then fangs are in clear view. 
6. Venom Collection
6.1. To begin venom collection, turn on the vacuum and spray the spider chelicerae with water using a second blunt tipped syringe needle. Suction away the water with a vacuum needle to remove impurities.
6.1.1. MED: Talent turns on vacuum. 
6.1.2. SCOPE: Talent sprays spider chelicerae with water. 
6.1.3. SCOPE: Talent suctions away the water, capture how close the needle is to the spider. 
6.2. Next, touch the vacuum needle with the negative electrode to the spider’s rostrum and deliver a pulse with the foot pedal. The spider’s legs will contract, and venom will be visible as clear droplets emerging from fangs. Vacuum away regurgitate, if necessary.
6.2.1. SCOPE: Talent touches the vacuum needle to the spider which gives a shock, making the spider’s leg’s contract, venom emerges from the fangs. 
6.2.2. SCOPE: Talent vacuums away regurgitate, avoiding the venom.
6.3. Then, collect venom droplets with the microcapillary tip and transfer the capillary tip into a 0.5 mL tube with water, which will be sucked into the capillary. Avoid puncturing the spider with the capillary, and contamination of the capillary with silk and glue from the spinnerets. 
6.3.1. SCOPE: Talent collects venom with microcapillary tip by touching the tip to the venom droplets. 
6.3.2. CU: Talent places capillary tip into previously prepared 0.5 mL tube. 
6.3.3. SCOPE: Talent points to the silk and glue from the spinnerets with forceps.  [I am not sure we filmed this]
6.4. Next, attach the transfer syringe with tube adapter to the microcapillary at the end opposite to the collection tip and dispense the venom solution back into the tube and place the tube on ice. Store venom-containing tubes at -80 oC when finished. 
6.4.1. CU: Talent attaches the transfer syringe to the microcapillary, (be sure to capture orientation of mechanism) then dispenses venom back into 0.5 mL tube, then place the tube one ice. 
6.4.2. MED: Talent stores tubes in freezer. 
6.5. When finished with venom collection, set an open plastic collecting vial, along with its cap, close to the spider for rapid transfer. Carefully grasp the spider’s legs with blunt dissecting forceps held in one hand and carefully open featherweight forceps with the other hand, then slide the spider into the collecting vial with blunt forceps and quickly close the cap. 
6.5.1. MED – Over the Shoulder: Talent places open plastic vial and cap next to spider. 
6.5.2. CU: Talent moves spider with dissecting forceps in one hand, and featherweight forceps (that it is already resting on) in the other hand and slides the spider into the collecting vial, quickly closing the cap afterward. 
7. Venom Gland Dissection
7.1. Two-to-three days after venom collection, anesthetize the spider in a CO2 chamber. Then fill a liquid nitrogen carrier and place it next to a dissecting microscope. 
7.1.1. MED: Talent anesthetizes spider in CO2 chamber as before. [same as 5.1-5.3]
7.1.2. MED: Talent brings liquid nitrogen carrier to dissecting microscope. 
7.2. Clean the dissection area and forceps with RNase away. Then, fill a small petri dish with 1X saline-sodium citrate and place it under the dissecting microscope.
7.2.1. MED – Over the Shoulder: Talent cleans the dissection area and forceps. 
7.2.2. MED: Talent fills a small Petri dish with saline-sodium citrate (capture the amount poured into the Petri dish), then places is under the dissecting microscope. 
7.3. Next, transfer the spider from the CO2 chamber to the petri dish and use forceps to quickly separate the cephalothorax from the abdomen.
7.3.1. SCOPE: Spider is placed in the Petri dish, then quickly dissected. 
7.4. Then, hold the cephalothorax under the dissecting microscope with forceps and position the chelicerae into the field of view. Use the sharp ends of a second pair of forceps to cut the cuticle joining the carapace to the lateral aspects of the chelicerae. 
7.4.1. SCOPE: Talent holds cephalothorax with forceps and moves the body around so the chelicerae is in the field of vision. 
7.4.2. SCOPE: Talent brings sharp ends of second pair of forceps under scope, then cuts the cuticle. 
7.5. Laterally grasp the chelicerae with the second pair of forceps, and gently tug back and forth until the venom glands are pulled out. Taking no more than 15 minutes, separate the glands from the chelicerae and transfer them to a cryosafe 0.5 mL tube. Place the closed tube in liquid nitrogen.  
7.5.1. SCOPE: Talent grasps the chelicerae with the second pair of forceps, then tugs back and forth, extracting the venom glands, then holding the venom glands in view. 
7.5.2. MED: Talent transfers extracted glands to 0.5 mL tube, then closes the tube and places it in the liquid nitrogen. 
8. Results: Venom Characterization 
8.1. Integrating mass spectrometry techniques with sequence databases generated from venom gland cDNA libraries enabled the identification of venom proteins. Latrodectin peptide was one of 36 proteins identified from black widow venom using mass spectrometry. 
8.1.1. LAB MEDIA: Figure 1A, & 1B (Video Editor: Show the entire figure 1A with all text. Show figure 1B below it with all text when “Latrodectin” is said, then highlight the underlined sequence from figure 1B and the red sequence in figure 1A at the top portion of the graph simultaneously when “peptide” is said.) 

9. Conclusion (said by authors on camera)
9.1. Jessica Garb: Don't forget that working with spiders like black widows can be extremely hazardous and precautions such as wearing protective gloves should always be taken while performing this procedure.   

Provided Media


General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions, as well as an introduction to your videographer, closer to your filming date.
 2013, Journal of Visualized Experiments

