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Dear Editor, 

I have carefully checked each detail of my tools and throughly revised the manuscript (text 

and figures). The major change in this version is that I describe an acrylic bottle-shaped 

small egg collection cage for 60 mm petri dishs. I am fully ensured that it is much more 

convenient than the popular egg collection cage, as one do not need anaesthetizing large 

amount of flies before and after egg collection. 

 

I have tried my best to make myself clear. Please tell me if there still exist language 

problems in the manuscript, I will send my manuscipt to American Journal Expert, and ask 

a native speaker to polish my English.   

 

Sincerely, 

Daxiang Yang 
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SUMMARY:  17 
Described here is the use of several homemade tools to transfer, chill, and kill adult Drosophila, 18 
as well as to clean glass culture vials and collect eggs. These tools are easy to make and are 19 
rather efficient in handling Drosophila. 20 
 21 
ABSTRACT:   22 
The fruit fly, Drosophila melanogaster, is widely used both in biological research and biology 23 
education. Handling adult flies is common but difficult in practice, as adult flies fly. 24 
Demonstrated here is how to make some simple and cost-effective tools to address difficult 25 
issues in the handling of Drosophila. Holes in foam stoppers are made and pipette tips or 26 
funnels are inserted into the holes. Flies then move only in one direction into the pipette 27 
tip/funnel assemblage, allowing efficient control of the transfer of adult Drosophila into or out 28 
of a vial. Existing protocols have been modified for cool-anesthetizing flies by chilling in crushed 29 
ice and transferring them onto a cold, hard icepack surface. The icepack is covered with a piece 30 
of medical gauze that keeps immobilized flies from the condensed water when examined under 31 
a stereomicroscope. The flies are finally euthanized for counting and sorting or discarded by 32 
microwaving. A bottle-shaped cage has also been developed for collecting eggs, as well as a 33 
labor-saving device and accompanying protocol for cleaning glass culture vials.     34 
 35 
INTRODUCTION: 36 
The fruit fly, Drosophila melanogaster, is a model organism widely used in biological research 37 
and biology education to study a wide range of topics1,2. The basic problems of handling 38 
Drosophila are the transfer of adults from vial to vial and immobilization of the flies so they are 39 
easier to handle, as all adults (except for some mutants3,4) can fly.  40 
 41 
Conventionally, a researcher transfers flies from one vial to another by holding two vials 42 
mouth-to-mouth, tapping the flies down or allowing flies to fly up into another vial, then 43 
separating and replugging both vials4. Obviously, this requires that the opening of two vials with 44 
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the same diameter, and it is hard to control the quantity of flies transferred. Meanwhile, this 45 
requires quick hands to get the job done, and escaping stray flies can result in problems for the 46 
laboratory or classroom. Adding extra virgin flies or male flies to an already prepared cross is 47 
another routine task in Drosophila experiments. Conventionally, flies must be immobilized in 48 
the cross vial before the addition of extra flies.   49 
 50 
Adult Drosophila are routinely anaesthetized by ether, CO2, or chilling5. Compared to ether and 51 
CO2 exposure, chilling is the most cost-efficient agent for immobilizing adult Drosophila and the 52 
least harmful to both the flies and researchers (especially young students)6,7. However, water 53 
that condenses continuously on the cold surface or chamber wets the flies. It is difficult to 54 
determine the phenotypes of wet flies, and they can easily become damaged during 55 
manipulation8,9. This has kept the chilling method from becoming more widely accepted.  56 
     57 
Tools for fly transferal and a method for fly cooling have been previously described10. Herein, a 58 
modified chilling anesthesia technique is reported that is safe, reliable, and feasible for 59 
Drosophila experiments. Also described in this paper are 1) methods for killing adults for 60 
counting, sorting, or discarding, 2) labor-saving devices and protocols for cleaning glass culture 61 
vials, and 3) a simple cage for collecting eggs. The easily designed and cost-effective tools 62 
described here can be used to address the difficult issues of fly handling, and these methods 63 
have been tested and are proven to be robust, reliable, and easy-to-handle for experienced and 64 
novice researchers. 65 
 66 
PROTOCOL  67 
 68 

1. Preparing tools and accessories 69 
 70 
1.1. Tip/funnel stoppers 71 
 72 
1.1.1. Obtain two sponge plugs (the diameter of the plugs must be slightly larger than the 73 
internal diameter of the vials used to transfer flies). Make a hole in the centers of the sponge 74 
plugs with a heated electric soldering iron.  75 
 76 
1.1.2. Obtain two 1 mL pipette tips, cut one in half transversely with a sharp knife, and discard 77 
the pointed end. Then, cut 1.5 cm of the pointed end off the second pipette tip. Glue the 78 
remains of the two pipette tips together with an all-purpose adhesive to make an elongated 79 
pipette tip (Figure 1A). 80 
  81 
1.1.3. Insert a funnel and the elongated pipette tip into the sponge plugs to make a tip and 82 
funnel stopper (hereafter referred to as T- and F-stoppers) and cap the pipette tip with a 100 μL 83 
microcentrifuge tube (Figure 1A). 84 
  85 
NOTE: The length of the funnel stem must be greater than the height of the plug. If it is shorter 86 
than or equal to the height of the plug, then flies will escape from the stem opening. The end of 87 



  

 

the funnel stem should be situated at least 2 cm above the surface of the culture medium or 88 
the bottom of an empty vial. Small funnels (e.g., disk diameter <60 mm) with small internal 89 
stem opening diameters (<5 mm) are preferable. Either a glass or a plastic funnel can be used 90 
to make an F-stopper. However, plastic funnels are preferable for biology classes, as they break 91 
less readily than glass funnels.  92 
 93 
1.2. Microdissecting needles   94 
 95 
1.2.1. Obtain mechanical pencils that feel comfortable in the hand and insect pins that match 96 
the diameters (e.g., 0.5 mm, 0.7 mm) of their lead refills.    97 
 98 
1.2.2. Cut the wide ends of the insect pins with a pair of pliers and file the cut flat. Replace the 99 
lead with the pins (Figure 1B). Press the click button and feed out 0.5–1 cm of a pin to conduct 100 
a dissection. Clean the pin and push it completely back into the pencil shaft after a dissection 101 
activity to make it safe for any person to handle.  102 
 103 
NOTE: Microdissecting needles are useful not only in dissections of organs such as larval 104 
salivary glands but also in counting and sorting dead adult flies. 105 
 106 
1.3. Hard icepacks  107 
 108 
1.3.1. Obtain several refreezable hard icepacks (large-sized icepacks are preferable). Figure 1C 109 
shows an icepacks that worked well, which measures 26.5 cm x 14.5 cm x 2.5 cm and has top 110 
and bottom sides that are completely flat. 111 
 112 
1.3.2. Cut medical gauze (nonsterile) into pieces that are slightly smaller than the cold surfaces 113 
of the icepacks they cover. For example, a piece of medical gauze slightly smaller than 26.5 cm x 114 
14.5 cm is preferable to cover an icepack shown in Figure 1C.  115 
 116 
NOTE: The necessary accessories for these chilling tools include: an ice box (we used a 25 cm x 117 
15 cm x 15 cm foam box for one person and 37 cm x 28 cm x 20 cm box for more than one 118 
person), which is used to store crushed ice; a pair of fine-point tweezers, which are used to 119 
grab chilled flies by their wings and transfer them to a vial; a pair of protective work gloves, 120 
which are used to take chilled icepacks out of a -20 °C freezer; and plastic film, which is used to 121 
cover the stage of a stereomicroscope. 122 
 123 
1.4. Drosophila egg collection cage   124 
 125 
NOTE: Ready-made Drosophila egg collection cages are available from many biotechnology 126 
companies11. Described here is a small acrylic bottle-shaped egg collection cage for 60 mm Petri 127 
dishes (Figure 1D left; the cage design is shown in the middle). It can be adapted for other Petri 128 
dish sizes (e.g., 100 mm, 35 mm). This allows the transfer of flies into or out of the cage with 129 
ease. A simple cage can be prepared as follows. 130 
 131 



  

 

1.4.1. Use a snap cutter to cut a soft plastic drink bottle (500 mL, internal diameter ca. 65 mm) 132 
into an approximate 2:1 (pointed end:blunt end) ratio and discard the blunt end.  133 
 134 
1.4.2. Wrap a strip of card paper around an apple juice plate (internal diameter 60 mm) with 135 
adhesive tape [the apple juice plate is used to collect eggs (Figure 1E, right)].  136 
 137 
1.5. Cordless tube brush driver 138 
 139 
1.5.1. Obtain a cordless drill driver (max speed = 500 rpm). 140 
 141 
1.5.2. Obtain a tube brush that has bristles along its sides as well as its front. Ideally, the 142 
diameter of the brush should be slightly larger than the diameter of the culture vials that need 143 
to be cleaned. Cut the end of its handle so it can be inserted into the drill chuck (Figure 1D). 144 
   145 
NOTE: The necessary accessories for these cleaning tools include stainless steel sponges and 146 
long cuff rubber gloves.  147 
   148 

2. Transferring adult flies from vial A to vial B   149 
 150 
NOTE: Transferring adult flies from one vial to another is the most common practice conducted 151 
in Drosophila experiments [e.g., transferring flies from old culture (A) to fresh culture (B) or 152 
from a cross vial (A) to empty vial (B)] for anesthetizing. The protocol described here can be 153 
used for any adult fly transferring activities. Unless otherwise stated, this protocol is used to 154 
transfer flies from vial A to vial B throughout this paper. 155 
 156 
2.1. Check the stem of the funnel of an F-stopper and the pipette tip of a T-stopper carefully, 157 
then clear any flies that remain in the stoppers with a rubber air blower. This step is of 158 
paramount importance, especially when one set of T- and F-stoppers is used for the continuous 159 
transferring of different Drosophila lines. 160 
 161 
2.2. Tap down the flies in vial A and replace its plug with a T-stopper, then plug vial B with an F-162 
stopper. 163 
 164 
2.3. Invert vial A over vial B, insert the pipette tip end of the T-stopper into the funnel opening 165 
of the F-stopper, knock the edge of inverted vial A to allow flies to slip out of the pipette tip and 166 
through the stem of the funnel, and drop into vial B. If any old food in vial A becomes less 167 
compact, it may drop when vial A is inverted and knocked. In such a situation, invert vial B over 168 
vial A and allow the flies to crawl up into vial B. 169 
 170 
2.4. Separate the T-stopper from the F-stopper. Cap the pipette tip end of the T-stopper with a 171 
200 μL microcentrifuge tube if the remaining flies in vial A need to be transferred to other vials 172 
momentarily; otherwise, remove the T-stopper and replug vial A. Remove the F-stopper and 173 
replug vial B.  174 



  

 

 175 

3. Immobilizing flies by chilling 176 
 177 
3.1. Keep hard refreezable icepacks in a -20 °C freezer for at least 24 h before use.  178 
 179 
3.2. Place a chilled, hard icepack at room temperature (RT) for 20 min. Slightly moisten a piece 180 
of non-aseptic medical gauze with some running water and allow it to closely cling to the 181 
surface of the icepack. The medical gauze can be reused in the next fly chilling. At the same 182 
time, chill an empty vial in crushed ice. 183 
 184 
3.3. Transfer adult flies that need to be immobilized into the chilled empty vial (CEV). When the 185 
two transfer vials are separated, cover the CEV with a Petri dish or a plug and knock the CEV 186 
against the crushed ice to tap all the flies in the CEV down to the bottom. Repeat this process 187 
several times until all flies are immobilized. The flies will be immobilized within 30 s. Next, place 188 
the CEV in the ice for 1 min. It is not advisable to transfer too many flies at one time for 189 
anesthetizing. 190 
 191 
3.4. Pour the chilled flies out onto the medical gauze that covers the ice pack. Spread out the 192 
overlapping flies with a paintbrush and make sure that each fly can be chilled by the cold 193 
surface of the icepack. If a chilled hard icepack swells slightly, place it on a towel and work on 194 
its flat side.   195 
 196 
3.5. Remove the stage clips from the stereomicroscope, cover the stage with a piece of plastic 197 
film, and put the icepack onto the stage. Turn on the top light (a cold light source is desirable), 198 
focus the stereomicroscope and move the icepack until the chilled flies can be seen clearly.  199 
 200 

4. Killing adult flies for counting, sorting or discarding  201 
 202 
4.1. Transfer adult flies into an empty vial and cover it with a Petri dish.  203 
 204 
4.2. Invert the vial, heat it for 1 min + 20 s in a microwave oven, and allow the dead flies drop 205 
into the Petri dish.   206 
 207 
4.3. Put on protective work gloves and take the vial out of the microwave. Pour the dead flies 208 
onto a white paper card, count or examine the flies with a microdissecting needle under a 209 
stereomicroscope, and dispose of the fly bodies in a garbage can after observation.  210 
 211 
4.4. To kill unwanted flies, heat the flies for 2–3 min in a microwave oven, then tap the 212 
carcasses into a garbage can. 213 
 214 
NOTE: It is not advisable to kill some wing mutant strains (e.g., wing length mutants) for 215 
examination, as it is difficult to judge from the carcasses if the wings extend beyond the tip of 216 
the abdomen, which is seen in wild-type flies. 217 



  

 

 218 
5. Transferring flies in/out of bottle-shaped egg collection cage 219 
 220 
NOTE: As mentioned above, T- and F-stoppers are used to transfer flies into and out of the egg 221 
collection cage. Flies do not need to be anesthetized throughout this process. Other details, 222 
such as preparing the apple juice medium, egg collection, and dechorionization, can be found in 223 
the literature12. 224 
 225 
5.1. Insert the egg collection cage into the apple juice plate or mount the apple juice plate to 226 
the cage made of a soft drink bottle. Seal the joint around the two components with a strip of 227 
paraffin film.  228 
 229 
5.2. Place as many flies as possible into the cage and replug the cage with a foam stopper after 230 
transferring the flies.  231 
 232 
5.3. To change the food for flies in the cage, transfer the flies in the cage to an empty vial.  233 
 234 
5.4. Replace the apple juice plate and reseal it, then transfer the flies from the vial back to the 235 
cage. 236 
 237 
5.5. When egg collection ends, transfer the flies into an empty vial and transfer them into 238 
culture vials. 239 
 240 

6. Cleaning glass culture vials 241 
 242 
NOTE: Generally, an old culture vial contains live flies. In the protocol described here, these flies 243 
DO NOT need to be killed before cleaning unless they are transgenic flies. 244 
 245 
6.1. Remove any permanent marker ink from the glass culture vials with wet, stainless steel 246 
sponges. 247 
 248 
6.2. Soak the culture vials in running water.  249 
 250 
6.2.1. Fill a laboratory sink with water, add liquid dishwashing soap into the water, and mix.  251 
  252 
6.2.2. Immerse the culture vials into the water, then remove the plug, allowing the water to run 253 
into the vial. The dish detergent in the water will make any remaining adult flies sink to the 254 
bottom and drown in the water. 255 
 256 
6.2.3. Soak the old culture vials in water for at least 30 min. 257 
 258 
6.3. Loosen the chuck of the drill, insert the test tube brush and retighten the chuck. Check the 259 
direction of the rotation selector and ensure that the drill rotates clockwise. Adjust the speed 260 



  

 

trigger and ensure that the maximum speed is less than 500 rpm. 261 
 262 
6.4. Clean the culture vials.  263 
  264 
6.4.1. Clean the culture vials roughly. 265 
 266 
6.4.1.1. Put a long cuff rubber glove on the non-dominant hand and hold the vial in the water. 267 
 268 
6.4.1.2. Hold the cordless tube brush driver with the bare dominant hand, squeeze the brush 269 
into the culture vial, and squeeze the trigger.  270 

 271 
NOTE: Do not dip the battery into the water. The rotating brush will break up old food, pupa, 272 
etc., and remove more than 95% of the waste.  273 
 274 
6.4.1.3. Dump the waste into a separate garbage can. Repeat this process until most of the 275 
waste in each vial has been cleaned.   276 
 277 
6.4.2. Clean the culture vials thoroughly.  278 
 279 
6.4.2.1. Clean the tube brush, drain and clean the sink, and refill it with clean water.  280 
 281 
6.4.2.2. Remove the remaining waste from each culture vial as described in section 6.4.1.  282 
 283 
REPRESENTATIVE RESULTS:   284 
The T- and F-stoppers were developed as a set of simple tools that can be adapted and used in 285 
any fly transferring activities. Transferring flies from an old culture into several fresh cultures 286 
involves removing the plugs of the fresh vials, replacing them with F-stoppers, then tapping 287 
down the flies in the old vial, quickly removing its plug, and replacing it with a T-stopper. If the 288 
old food is compact, then it is important to flip the old vial and insert the tip of T-stopper into 289 
the opening of an F-stopper, then tap the flies down into the fresh vial. Then, replacing the T- 290 
and F-stoppers and replugging the vials is performed. If the old food becomes less compact, it is 291 
advised to flip the fresh vial over, mount the F-stopper to the T-stopper, and allow the flies to 292 
crawl up into the fresh vial.   293 
 294 
To add extra flies to an already prepared cross, it is important to tap the flies in the cross vial 295 
down and replace its plug with an F-stopper. Then, the experimenter must examine the chilled 296 
flies under a stereomicroscope, pick up a desired fly by its wing using a pair of pointed 297 
tweezers, and allow it to slip into the cross vial through the stem of the funnel. If a fly is trapped 298 
in the stem of a funnel, it is advised to gently blow on it with an air blower and let it slip into the 299 
vial. Replacing the F-stopper and replugging the vial when enough flies for a cross have been 300 
collected is then required. T- and F-stoppers were introduced in 201013,14; thus far, more than 301 
1,200 students have benefitted from these fly transferring devices. T- and F-stoppers have also 302 
been introduced to instructors and researchers through a laboratory guide15, which has been 303 
adopted for use in teaching and research labs.     304 



  

 

     305 
Existing chill anesthetizing methods have been modified for use in this study. Crushed ice or ice-306 
water mixtures are used to chill the adult flies then transfer the immobilized flies onto the cold 307 
surface of an icepack covered with a piece of nonsterile medical gauze. The gauze fibers soak 308 
up the condensed water and keep the flies dry when they are examined. At the same time, the 309 
tiny holes between the warp/weft threads allow flies to touch the cold surface of the icepack 310 
and keep them immobile (Figure 2). At a room temperature of 25 °C, the temperature of the 311 
surface of a chilled, hard icepack increases dramatically from -19 °C to -2 °C within 20 min and 312 
reaches a plateau that is safe for both old and newly hatched flies (Figure 3). An icepack works 313 
quite well within the plateau, and the chilled flies regain consciousness at room temperature 314 
within 30 s. Because a hard icepack is thin, it can then be placed under a stereomicroscope to 315 
examine the flies. The hard icepack described here costs less than $2; furthermore, 60 hard 316 
icepacks for a class of 100–150 students each semester have been used, and they are reusable 317 
for many years. This modified version of the chilling anesthesia technique was introduced to a 318 
specific genetics class three years ago, and its robustness has been tested by more than 300 319 
students and those in other universities.   320 
   321 
It has been found that microwave dielectric heating is a faster, more convenient agent to kill 322 
adult flies (if they are no longer needed after observation) compared to agents such as 323 
overetherizing or deep freezing (Table 1). Microwave dielectric heating requires a far shorter 324 
time to kill flies than overetherizing or deep freezing. All flies die within 80 s, so counting and 325 
sorting a large batch of flies within a short timeframe is feasible16. Assuming that the 326 
experimenter needs to kill flies 20x to count and sort batches for an experiment, it will take 3 h 327 
+ 20 min and 5 h to kill the flies by overetherizing and deep freezing, respectively; however, 328 
only 27 min are needed using a microwave.  329 
 330 
Similar to overetherized flies, microwaved flies extend the wings at right angles from the 331 
bodies. Generally, fly carcasses killed by microwaving were significantly lighter than those killed 332 
by ether or chilling, but the heat does not distort the body shape, and the carcasses do not 333 
become crisp or turgid. Characteristics (e.g., body color, eye color, and wing shape) of 334 
microwaved flies are similar to those killed by ether or freezing (Figure 4), and there are no 335 
significant differences in wing sizes (area, length, width) of flies killed by the three agents (Table 336 
1). Therefore, carcasses of flies killed by microwaving can be used for counting, sorting, and 337 
measuring of some traits, such as wing size. Microwave heating is also a good method to kill 338 
unwanted flies and dispose of them in a timely manner. Additionally, fly morgues (bottles 339 
containing flammable ethanol, methanol, or soap solutions), which are used to store dead or 340 
discarded flies, are no longer needed in fly labs or biology classes3.    341 
 342 
A small, bottle-shaped egg collection cage was designed for this protocol. Using T- and F-343 
stoppers, a large number of flies can be transferred into or out of the cage, and the apple juice 344 
medium plates can be changed with greater ease. Finally, the flies do not need anesthetizing 345 
before and after egg collection.  346 
   347 
A cordless tube brush driver and protocol for use of this equipment to clean culture vials was 348 



  

 

also developed for the protocol. This battery-powered tube brush can easily break down old 349 
food and pupa attached to a glass culture vial, a vial can be cleaned within 30 s, and the 350 
efficiency of cleaning is increased greatly; therefore, cleaning large amounts of glass culture 351 
vials is no longer a tedious task.      352 
   353 
FIGURE AND TABLE LEGENDS: 354 
 355 
Figure 1: Tools used in handling Drosophila. (A) Shown are fly-transferring tools and the 356 
necessary accessories. They are (from left to right) an air blower (used to blow out adult flies 357 
remaining in the funnel stem); T- and F-stoppers (inserted into vials); and an empty vial covered 358 
with a Petri dish (36 mm, the bottom half of a 40 mm Petri dish). The foam stoppers are larger 359 
than the openings of the vials so they can be used with vials of variable opening sizes. The size 360 
described here can be changed if necessary. (B) Shown are materials needed for the micro-361 
dissecting needles. (C) Shown is the hard icepack used to chill flies. (D) Shown is the bottle-362 
shaped egg collection cage (left), its design plan (middle), and a simple egg collection cage 363 
made of a soft drink bottle (right) (E) Shown are the materials needed for the cordless tube 364 
brush driver. The white-colored round brush that can be mounted to the drill driver is used to 365 
clean Petri dishes. 366 
 367 
Figure 2: Chilled flies on the cold surface of an icepack. The condensing water is absorbed by 368 
the medical gauze, and the chilled flies are kept dry.    369 
 370 
Figure 3: Variation of the temperature of the icepack surface with time. The data were 371 
collected from five hard icepacks, and the temperatures were measured in two locations in the 372 
center of an icepack with an infrared thermometer at a RT of 25 °C and relative humidity of 373 
29%. The freezer temperature was -24.5 °C. 374 
 375 
Figure 4: Comparison of fly carcasses killed by microwaving to those killed by ethyl ether and 376 
deep freezing. When the fly carcasses killed by microwaving were examined under a 377 
stereomicroscope, no scorches or distortions were found on the bodies, and no noticeable 378 
differences were found in body color, eye color, and wing shape.  379 
 380 
Table 1: The effects of the three killing agents on the carcass weights and wing sizes of adult 381 
Drosophila. 382 
 383 
DISCUSSION:  384 
Some homemade tools for handling basic activities involved in Drosophila rearing and 385 
experimentation are described in this paper. These tools are simple but rather effective. 386 
Virtually, any lab can make these tools with ease, and a research or a teaching laboratory does 387 
not need to find a ready-made alternative that is perhaps not available locally.  388 
 389 
Fly transferring is the most common practice and a difficult task in Drosophila experiments. 390 
Unfortunately, until now, there have been no described transferring tools3,4,12,17 Here, T- and F-391 
stoppers are described. These simple tools make transferring the flies much easier and more 392 



  

 

controllable, and fewer flies escape during transfer, as evidenced by the fact that few stray flies 393 
have been found in the genetics classes in recent years. As the sponge plug is elastic, it does not 394 
require that the opening of the vials have the same inside diameter. Additionally, only one fly is 395 
allowed to pass through the opening of the pipette tip at a time; therefore, T-stoppers prevent 396 
flies from surging into a vial, and the experimenter can easily stop the process and control the 397 
number of flies transferred. T-stoppers can also prevent old food from dropping into a fresh 398 
vial. T- and F-stoppers are easy to make and use, and even an inexperienced handler can 399 
complete fly transfers quickly and easily. 400 
  401 
F-stoppers are used to guide flies into a new vial. The adult flies tend to associate under the 402 
stopper and do not escape from the stem of the funnel. This makes some work easier and more 403 
controllable (e.g., transferring flies from one vial to another or adding extra virgin flies or male 404 
flies to a prepared cross). It has been found that when a vial is placed in the laboratory for a 405 
fairly long time (e.g., 1 h), only very few flies will escape from the stem of the funnel. 406 
 407 
In this paper, a feasible chilling method for immobilizing flies is described. This method is a 408 
great alternative to ether and CO2 and can be used in both research and teaching labs. This 409 
method is particularly friendly to a teaching lab, as an instructor does not need to be as 410 
concerned about potential health risks to students or make great efforts to construct an 411 
expensive staging area in a crowded teaching lab. This method is cost-effective, as the icepacks 412 
are inexpensive and reusable. A researcher or student can chill and inspect flies anywhere, as 413 
this “cold pad” does not connect to any pipe. This method is not only safe for people but also to 414 
flies, as the system works at temperatures higher than -2 °C. Flies are lightly knocked out and 415 
remain immobile as long as they remain on the cold surface and are not killed. The flies regain 416 
consciousness quickly once they return to room temperature. Those who apply this method 417 
does not require a training period, and there are no concerns with excessive or inadequate 418 
anesthesia concentrations. However, experimenters should pay close attention to the size of 419 
the icepack, as small-sized icepacks (e.g., 400–500 mL, ca. 19 cm x 11 cm x 2.5 cm) are not 420 
desirable for fly chilling since they swell when they are frozen and it becomes awkward to work 421 
on the surfaces. 422 
 423 
A bottle-shaped egg collection cage was also developed for the protocol. Taking advantage of 424 
the T- and F-stoppers, large amounts of flies to the cage can be added or transferred without 425 
requiring immobilization of the flies beforehand. It has been found that microwave heating is 426 
an efficient way to kill flies for inspection or discarding. A mechanical pencil-based 427 
microdissection needle and drill-based a cleaning tool were also utilized. All of these tools are 428 
simple and work well. 429 
 430 
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Area
ns

Length
ns

Width
ns

Heat 1 min 20 s 36.60±0.00 a Ac
22.65±0.95 a  

A
1.51±0.1
6

2.30±0.1
2

0.92±0.0
5

Chill 15 min
41.20±0.10 b 

B
25.70±1.00 ab 

A
1.57±0.1
5

2.37±0.1
2

0.94±0.0
5

Ether 10 min
43.35±0.85 b 

B
26.9±0.70  b  

A
1.57±0.1
6

2.36±0.1
1

0.94±0.0
5

a
 The adult Drosophila  are wild type Drosophila melanogaster . They are captured in Beijing, China and kept in my lab for more than 5 years, and maintained at 25℃ in cornmeal medium.

b
 The equipments used are heat: 1300 watt microwave oven; chill: fridge (-30℃); ether: 2 ml ether, and the inner size of the etherizer is 170 ml.

c Within each column, means followed by the same letter are not significantly different by the Duncan’s Multiple Range Test, lower/upper case letters indicate p=0.05/0.01
d Flies are selected randomly from the same culture vial. Twenty right wings of the same gender were collected from the flies killed by the same agent 
and two replications were maintained. Digital photographs of each wings were taken and wing size was measured using ImagePro Plus software 
ns
: Non-significant at p=0.05

Table 1 Effect of three killing agents on the carcass weight and wing size of adult Drosophila a

Killing agentbTime used to kill flies

Weight  (mg/30 flies) Wing (mm or mm2)d

Female Male
Female
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Area
ns

Length
ns

Width
ns

1.20±0.0
9

2.06±0.0
8

0.83±0.0
3

1.23±0.1
2

2.07±0.1
0

0.84±0.0
5

1.18±0.1
0

2.05±0.1
0

0.83±0.0
4

a
 The adult Drosophila  are wild type Drosophila melanogaster . They are captured in Beijing, China and kept in my lab for more than 5 years, and maintained at 25℃ in cornmeal medium.

b
 The equipments used are heat: 1300 watt microwave oven; chill: fridge (-30℃); ether: 2 ml ether, and the inner size of the etherizer is 170 ml.

c Within each column, means followed by the same letter are not significantly different by the Duncan’s Multiple Range Test, lower/upper case letters indicate p=0.05/0.01
d Flies are selected randomly from the same culture vial. Twenty right wings of the same gender were collected from the flies killed by the same agent 
and two replications were maintained. Digital photographs of each wings were taken and wing size was measured using ImagePro Plus software 
ns
: Non-significant at p=0.05

Table 1 Effect of three killing agents on the carcass weight and wing size of adult Drosophila a

Wing (mm or mm2)d

Male



a
 The adult Drosophila  are wild type Drosophila melanogaster . They are captured in Beijing, China and kept in my lab for more than 5 years, and maintained at 25℃ in cornmeal medium.



Name of Material/ Equipment Company Catalog Number Comments/Description

a pair of pliers

cordless drill driver max speed: 500 rpm

electric soldering iron

file

funnel diameter of disk<60mm

ice box

insect pins

infrared thermometer HCIYET HT-830
long cuff rubber gloves

mechanical  pencils

medical gauze

microcentrifuge tube 100 ul
microwave oven 

Parafilm

peri dish internal diameter 60 mm

pipette tips 1 ml

plastic film

plastic peri dish Φ36 mm  used to cover the empty vial 

point tweezers

protective work gloves

re-freezable hard icepacks 26.5×14.5×2.5 cm or larger

rubber air blower

snap cutter

soft drink bottle 500 ml, internal diameter c.a. 65 mm

sponge stopper

stainless steel sponges

 tube brush

vial Φ34 mm × 90 mm
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Title of Article:  
 
Author(s):  
 
 
Item 1: The Author elects to have the Materials be made available (as described at 
http://www.jove.com/publish) via: 

 Standard Access   Open Access
 
Item 2: Please select one of the following items: 

 The Author is NOT a United States government employee. 

 The Author is a United States government employee and the Materials were prepared in the 
course of his or her duties as a United States government employee. 

 The Author is a United States government employee but the Materials were NOT prepared in the 
course of his or her duties as a United States government employee. 

 
ARTICLE AND VIDEO LICENSE AGREEMENT 

 
1. Defined Terms. As used in this Article and Video 
License Agreement, the following terms shall have the 
following meanings: “Agreement” means this Article and 
Video License Agreement; “Article” means the article 
specified on the last page of this Agreement, including any 
associated materials such as texts, figures, tables, artwork, 
abstracts, or summaries contained therein; “Author” 
means the author who is a signatory to this Agreement; 
“Collective Work” means a work, such as a periodical issue, 
anthology or encyclopedia, in which the Materials in their 
entirety in unmodified form, along with a number of other 
contributions, constituting separate and independent 
works in themselves, are assembled into a collective whole; 
“CRC License” means the Creative Commons Attribution-
Non Commercial-No Derivs 3.0 Unported Agreement, the 
terms and conditions of which can be found at: 
http://creativecommons.org/licenses/by-nc-
nd/3.0/legalcode; “Derivative Work” means a work based 
upon the Materials or upon the Materials and other pre-
existing works, such as a translation, musical arrangement, 
dramatization, fictionalization, motion picture version, 
sound recording, art reproduction, abridgment, 
condensation, or any other form in which the Materials may 
be recast, transformed, or adapted; “Institution” means 
the institution, listed on the last page of this Agreement, by 
which the Author was employed at the time of the creation 
of the Materials; “JoVE” means MyJove Corporation, a 
Massachusetts corporation and the publisher of The Journal 
of Visualized Experiments; “Materials” means the Article 
and / or the Video; “Parties” means the Author and JoVE; 
“Video” means any video(s) made by the Author, alone or 
in conjunction with any other parties, or by JoVE or its 
affiliates or agents, individually or in collaboration with the 
Author or any other parties, incorporating all or any portion 

of the Article, and in which the Author may or may not 
appear. 
2. Background. The Author, who is the author of the 
Article, in order to ensure the dissemination and protection 
of the Article, desires to have the JoVE publish the Article 
and create and transmit videos based on the Article. In 
furtherance of such goals, the Parties desire to memorialize 
in this Agreement the respective rights of each Party in and 
to the Article and the Video. 
3. Grant of Rights in Article. In consideration of JoVE 
agreeing to publish the Article, the Author hereby grants to 
JoVE, subject to Sections 4 and 7 below, the exclusive, 
royalty-free, perpetual (for the full term of copyright in the 
Article, including any extensions thereto) license (a) to 
publish, reproduce, distribute, display and store the Article 
in all forms, formats and media whether now known or 
hereafter developed (including without limitation in print, 
digital and electronic form) throughout the world, (b) to 
translate the Article into other languages, create 
adaptations, summaries or extracts of the Article or other 
Derivative Works (including, without limitation, the Video) 
or Collective Works based on all or any portion of the Article 
and exercise all of the rights set forth in (a) above in such 
translations, adaptations, summaries, extracts, Derivative 
Works or Collective Works and(c) to license others to do any 
or all of the above. The foregoing rights may be exercised in 
all media and formats, whether now known or hereafter 
devised, and include the right to make such modifications 
as are technically necessary to exercise the rights in other 
media and formats. If the “Open Access” box has been 
checked in Item 1 above, JoVE and the Author hereby grant 
to the public all such rights in the Article as provided in, but 
subject to all limitations and requirements set forth in, the 
CRC License. 
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4. Retention of Rights in Article. Notwithstanding 
the exclusive license granted to JoVE in Section 3 above, the 
Author shall, with respect to the Article, retain the non-
exclusive right to use all or part of the Article for the non-
commercial purpose of giving lectures, presentations or 
teaching classes, and to post a copy of the Article on the 
Institution’s website or the Author’s personal website, in 
each case provided that a link to the Article on the JoVE 
website is provided and notice of JoVE’s copyright in the 
Article is included. All non-copyright intellectual property 
rights in and to the Article, such as patent rights, shall 
remain with the Author. 
5. Grant of Rights in Video – Standard Access. This 
Section 5 applies if the “Standard Access” box has been 
checked in Item 1 above or if no box has been checked in 
Item 1 above. In consideration of JoVE agreeing to produce, 
display or otherwise assist with the Video, the Author 
hereby acknowledges and agrees that, Subject to Section 7 
below, JoVE is and shall be the sole and exclusive owner of 
all rights of any nature, including, without limitation, all 
copyrights, in and to the Video. To the extent that, by law, 
the Author is deemed, now or at any time in the future, to 
have any rights of any nature in or to the Video, the Author 
hereby disclaims all such rights and transfers all such rights 
to JoVE. 
6. Grant of Rights in Video – Open Access. This 
Section 6 applies only if the “Open Access” box has been 
checked in Item 1 above. In consideration of JoVE agreeing 
to produce, display or otherwise assist with the Video, the 
Author hereby grants to JoVE, subject to Section 7 below, 
the exclusive, royalty-free, perpetual (for the full term of 
copyright in the Article, including any extensions thereto) 
license (a) to publish, reproduce, distribute, display and 
store the Video in all forms, formats and media whether 
now known or hereafter developed (including without 
limitation in print, digital and electronic form) throughout 
the world, (b) to translate the Video into other languages, 
create adaptations, summaries or extracts of the Video or 
other Derivative Works or Collective Works based on all or 
any portion of the Video and exercise all of the rights set 
forth in (a) above in such translations, adaptations, 
summaries, extracts, Derivative Works or Collective Works 
and (c) to license others to do any or all of the above. The 
foregoing rights may be exercised in all media and formats, 
whether now known or hereafter devised, and include the 
right to make such modifications as are technically 
necessary to exercise the rights in other media and formats. 
For any Video to which this Section 6 is applicable, JoVE and 
the Author hereby grant to the public all such rights in the 
Video as provided in, but subject to all limitations and 
requirements set forth in, the CRC License. 
7. Government Employees. If the Author is a United 
States government employee and the Article was prepared 
in the course of his or her duties as a United States 
government employee, as indicated in Item 2 above, and 
any of the licenses or grants granted by the Author 
hereunder exceed the scope of the 17 U.S.C. 403, then the 
rights granted hereunder shall be limited to the maximum 

rights permitted under such statute. In such case, all 
provisions contained herein that are not in conflict with 
such statute shall remain in full force and effect, and all 
provisions contained herein that do so conflict shall be 
deemed to be amended so as to provide to JoVE the 
maximum rights permissible within such statute. 
8. Protection of the Work. The Author(s) authorize 
JoVE to take steps in the Author(s) name and on their behalf 
if JoVE believes some third party could be infringing or 
might infringe the copyright of either the Author’s Article 
and/or Video. 
9. Likeness, Privacy, Personality. The Author hereby 
grants JoVE the right to use the Author’s name, voice, 
likeness, picture, photograph, image, biography and 
performance in any way, commercial or otherwise, in 
connection with the Materials and the sale, promotion and 
distribution thereof. The Author hereby waives any and all 
rights he or she may have, relating to his or her appearance 
in the Video or otherwise relating to the Materials, under 
all applicable privacy, likeness, personality or similar laws. 
10. Author Warranties. The Author represents and 
warrants that the Article is original, that it has not been 
published, that the copyright interest is owned by the 
Author (or, if more than one author is listed at the beginning 
of this Agreement, by such authors collectively) and has not 
been assigned, licensed, or otherwise transferred to any 
other party. The Author represents and warrants that the 
author(s) listed at the top of this Agreement are the only 
authors of the Materials. If more than one author is listed 
at the top of this Agreement and if any such author has not 
entered into a separate Article and Video License 
Agreement with JoVE relating to the Materials, the Author 
represents and warrants that the Author has been 
authorized by each of the other such authors to execute this 
Agreement on his or her behalf and to bind him or her with 
respect to the terms of this Agreement as if each of them 
had been a party hereto as an Author. The Author warrants 
that the use, reproduction, distribution, public or private 
performance or display, and/or modification of all or any 
portion of the Materials does not and will not violate, 
infringe and/or misappropriate the patent, trademark, 
intellectual property or other rights of any third party. The 
Author represents and warrants that it has and will 
continue to comply with all government, institutional and 
other regulations, including, without limitation all 
institutional, laboratory, hospital, ethical, human and 
animal treatment, privacy, and all other rules, regulations, 
laws, procedures or guidelines, applicable to the Materials, 
and that all research involving human and animal subjects 
has been approved by the Author's relevant institutional 
review board. 
11. JoVE Discretion. If the Author requests the 
assistance of JoVE in producing the Video in the Author’s 
facility, the Author shall ensure that the presence of JoVE 
employees, agents or independent contractors is in 
accordance with the relevant regulations of the Author's 
institution. If more than one author is listed at the 
beginning of this Agreement, JoVE may, in its sole 
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discretion, elect not take any action with respect to the 
Article until such time as it has received complete, executed 
Article and Video License Agreements from each such 
author. JoVE reserves the right, in its absolute and sole 
discretion and without giving any reason therefore, to 
accept or decline any work submitted to JoVE. JoVE and its 
employees, agents and independent contractors shall have 
full, unfettered access to the facilities of the Author or of 
the Author’s institution as necessary to make the Video, 
whether actually published or not. JoVE has sole discretion 
as to the method of making and publishing the Materials, 
including, without limitation, to all decisions regarding 
editing, lighting, filming, timing of publication, if any, 
length, quality, content and the like.  
12. Indemnification. The Author agrees to indemnify 
JoVE and/or its successors and assigns from and against any 
and all claims, costs, and expenses, including attorney’s 
fees, arising out of any breach of any warranty or other 
representations contained herein. The Author further 
agrees to indemnify and hold harmless JoVE from and 
against any and all claims, costs, and expenses, including 
attorney’s fees, resulting from the breach by the Author of 
any representation or warranty contained herein or from 
allegations or instances of violation of intellectual property 
rights, damage to the Author’s or the Author’s institution’s 
facilities, fraud, libel, defamation, research, equipment, 
experiments, property damage, personal injury, violations 
of institutional, laboratory, hospital, ethical, human and 
animal treatment, privacy or other rules, regulations, laws, 
procedures or guidelines, liabilities and other losses or 
damages related in any way to the submission of work to 
JoVE, making of videos by JoVE, or publication in JoVE or 
elsewhere by JoVE. The Author shall be responsible for, and 
shall hold JoVE harmless from, damages caused by lack of 
sterilization, lack of cleanliness or by contamination due to 

the making of a video by JoVE its employees, agents or 
independent contractors. All sterilization, cleanliness or 
decontamination procedures shall be solely the 
responsibility of the Author and shall be undertaken at the 
Author’s expense. All indemnifications provided herein 
shall include JoVE’s attorney’s fees and costs related to said 
losses or damages. Such indemnification and holding 
harmless shall include such losses or damages incurred by, 
or in connection with, acts or omissions of JoVE, its 
employees, agents or independent contractors. 
13. Fees. To cover the cost incurred for publication, 
JoVE must receive payment before production and 
publication of the Materials. Payment is due in 21 days of 
invoice. Should the Materials not be published due to an 
editorial or production decision, these funds will be 
returned to the Author. Withdrawal by the Author of any 
submitted Materials after final peer review approval will 
result in a US$1,200 fee to cover pre-production expenses 
incurred by JoVE. If payment is not received by the 
completion of filming, production and publication of the 
Materials will be suspended until payment is received. 
14. Transfer, Governing Law. This Agreement may be 
assigned by JoVE and shall inure to the benefits of any of 
JoVE’s successors and assignees. This Agreement shall be 
governed and construed by the internal laws of the 
Commonwealth of Massachusetts without giving effect to 
any conflict of law provision thereunder. This Agreement 
may be executed in counterparts, each of which shall be 
deemed an original, but all of which together shall be 
deemed to me one and the same agreement. A signed copy 
of this Agreement delivered by facsimile, e-mail or other 
means of electronic transmission shall be deemed to have 
the same legal effect as delivery of an original signed copy 
of this Agreement.
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Revision Checklist & Response to reviewers 

 

 Revision Checklist 

 Please submit each figure as a vector image file to ensure high resolution throughout 

production: (.svg, .eps, .ai). If submitting as a .tif or .psd, please ensure that the image is 

1920 x 1080 pixels or 300 dpi. 

 

I have converted the images into tif format, 300 dpi. 

 

• Please take this opportunity to thoroughly proofread the manuscript to ensure that there 

are no spelling or grammatical errors. 

 

OK 

 

• Protocol Language: 

1) Avoid long notes such as on Line 76-87, 97-103, etc. 

 

Notes on line 76-87 have been shortened. But other notes have not, as I considered thery 

are necessary illustrations to readers. 

 

2) Avoid the use of pronoun “you” 

 

I have rewritten the sentence contain “you” 
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• Protocol Numbering: There must be a one-line space between each protocol step. 

 

I am afraid that I do not quite understand this requirment. 

 

• Protocol Highlight: After you have made all of the recommended changes to your protocol 

(listed above), please re-evaluate the length of your protocol section. Please highlight ~2.5 

pages or less of text (which includes headings and spaces) in yellow, to identify which 

steps should be visualized to tell the most cohesive story of your protocol steps. Please 

see JoVE’s instructions for authors for more clarification. Remember that the non-

highlighted protocol steps will remain in the manuscript and therefore will still be available 

to the reader. 

1) The highlighting must include all relevant details that are required to perform the step. 

For example, if step 2.5 is highlighted for filming and the details of how to perform the step 

are given in steps 2.5.1 and 2.5.2, then the sub-steps where the details are provided must 

be included in the highlighting. 

2) The highlighted steps should form a cohesive narrative, that is, there must be a logical 

flow from one highlighted step to the next. 

3) Notes cannot be filmed and should be excluded from highlighting. 

The protocol steps for film have been highlighted. The supposed logical flow of the 

film is in the first part of the film, I demonstrate how to make the tools, and in the 

second part of the film, I demonstrate how to use these tools. 

 

• Results: We require at least some results (figures/tables) that demonstrate the success 

of your technique, this can be an application of your method to a specific study or general 



results that validate the technique and compare it with other methods. These must be fully 

discussed in the Representative results. The current results do not sufficiently support and 

validate the technique you present. You may discuss applications of the approach to 

specific experiments as well. 

 

I have tested the change of surface temperature of icepack with the time, and have 

compared the effects of three killing agents on the adult flies and rewrote the 

corresponding text. The results were shown in Table 1 and Figure 3 & 4.   

 

•  Discussion: JoVE articles are focused on the methods and the protocol, thus the 

discussion should be similarly focused. Please ensure that the discussion covers the 

following in detail and in paragraph form (3-6 paragraphs): 1) modifications and 

troubleshooting, 2) limitations of the technique, 3) significance with respect to existing 

methods, 4) future applications and 5) critical steps within the protocol. 

 

I have revised Discussion. 

 

• Figures: Please expand the legends to adequately describe the figures/tables. Each 

figure or table must have an accompanying legend including a short title, followed by a 

short description of each panel and/or a general description. 

 

Figure 3 were replaced and its legend was completely rewrite. The legends of figure 1 

and 2 were revised as required.  

 

•  Table of Materials:Please revise the table of the essential supplies, reagents, and 



equipment. Remove any images from the table and list items in alphabetical order sort by 

the name. 

 

Ok 

 

• Please define all abbreviations at first use. 

 

I have defined the abbreviation “T - /F – stopper” at their first use. 

 

• Please use standard abbreviations and symbols for SI Units such as µL, mL, L, etc., and 

abbreviations for non-SI units such as h, min, s for time units. Please use a single space 

between the numerical value and unit. 

 

I have checked the manuscript and corrected the issues.     

 

• If your figures and tables are original and not published previously or you have already 

obtained figure permissions, please ignore this comment. If you are re-using figures from 

a previous publication, you must obtain explicit permission to re-use the figure from the 

previous publisher (this can be in the form of a letter from an editor or a link to the editorial 

policies that allows you to re-publish the figure). Please upload the text of the re-print 

permission (may be copied and pasted from an email/website) as a Word document to the 

Editorial Manager site in the "Supplemental files (as requested by JoVE)" section. Please 

also cite the figure appropriately in the figure legend, i.e. "This figure has been modified 



from [citation]." 

 

My figures and tables are original and not published previously 

 

 Response to reviewers        

 

 

Reviewer #1: 

 

 

 

Manuscript Summary: 

This article describes several tools that can be used for simple manipulation of Drosophila. 

Many of the suggestions are creative, cheap, and simple. 

  

Major Concerns: 

 

I think there is useful information in this submission, but that it is not an appropriate 

contribution for JoVE. Most tools in the article may be useful for teaching labs, if those are 

not already set up for Drosophila, particularly for their simplicity and low cost. However, 

research labs already have procedures and tools for all of the situations in the submission, 

some of which work better than what is described in this submission (particularly in 



situations with many fly stocks and mutants to manipulate). I have seen labs that use drill 

+ brush for vial (or bottle) cleaning, and ones that use a variation of the needle mounting 

(though not in a mechanical pencil, which is a cute idea). My lab is among many that 

anesthetizes with ice and uses chilled sorting pads (though ours do not use gauze, which 

is a clever variation). In terms of suitability for JoVE, the article does not always set the 

context well (for example, ice is just one of many ways to anesthetize flies), and it concerns 

multiple independent but unrelated tools, rather than a single full-protocol.  

 

Given the utility of these tools for a teaching lab, it would be nice for the community to see 

them somehow, though JoVE is not the appropriate way. I encourage this article's 

publication but in the same educational journal where the authors previously published (ref. 

10) or, perhaps alternatively, in the journal FLY since the article is very Drosophila specific. 

Or perhaps online, as a service to the community. The fly cage is particularly novel and the 

most different from standard tools in fly labs. 

 

I think the F/T transfer system is not as useful for research labs that handle many vials and 

stocks and often need to sort flies for particular phenotypes before putting only the right 

ones into a vial. Those labs are also adept at transferring and controlling animal numbers 

per vial or moving single animals to a new vial (using suction tubes), with speed and lack 

of contamination. Some methods in this article raise concerns for research labs, such as 

effects of sorting on a -20 surface on quantitative or sensitive traits such as behavior or 

viability or whether microwaving flies affects eye colors (most research labs just freeze flies 



to kill them). 

 

I think that JoVE's research audience would not need or read this report. But I think that 

the teaching-lab audience could benefit from these the simplicity and low cost of these 

methods. Hence, I encourage submission to an education journal. 

 

Minor Concerns: 

The text needs some editing for language. 

Line 251-252: water is not lethal to flies. 

In the figure, it would help if you could label the F and T stoppers as such. 

 

Dear Reviewer, 

 

Thank you for your careful reading and critisizing my manuscript. Just as you see in this 

revised manuscript, I have carefully considered your constructive advices, add some new 

data to support my opinion, and corrected the errors you kindly pointed out in the comments.  

 

I remember that in 1950s, my fellow countryman, Dr. T.C.Hsu, invented a method for 

animal chromosome preparing. He added some hypotonic solution to the cultured animal 

cells ! This invention is so ridiculously simple and I don’t think a science journal would like 

to publish the method. However, this “low technology” completely changed the animal and 

human cytogenetics.   



 

This story made me believe that there exists simple solutions for complex issues. When I 

finally figured out how to absorb the condensing water in the cold surface, and corrected 

the deadly flaw of the traditional chilling method by a piece of medical gauze, and when I 

see how effective my method works, I recall this story. When I see in my genetics class 

that any inexperience student can immobilize ault flies easily with this method, I firmly 

believe my method is a truly feasible one, and it is a great substitute for ethyl ether, CO2  

or current version of chilling method, I don’t know why a fly pusher would reject this 

invention. 

 

I have no idea what things like in your country, but I am afraid most of the tools you 

described such as suction tubes, chilled sorting pads, are not available in China, or at least 

an instructor or Drosophilist should take great pains to find them. I know this from my 

personal communication with some Drosophilist, and from the popularity of these tools 

among instructors and researchers. I still remenber that a Drosophilist in Guizhou province 

asked me to show him how to make F/T stoppers, as his lab badly need such tools; and 

one of my close friends, a fly pusher, who received good training in the United Kingdom 

(UK), borrowed microdisecting needles from me (but never return them back!), and my egg 

collection cage is a much more reasonable, convenient design than the ones the guy show 

me……All these things make me believe that both students and Drosophilists will benefit 

from my little inventions, as the materials required for the making of these tools are virtually 

available anywhere, and the making of the tools are very easy. All these explain why I take 



time to invent these low technologies and dare to submit a manuscript about these basic 

simple tools to JoVE.  

 

In your coments, you raise a question: “Some methods in this article raise concerns for 

research labs, such as effects of sorting on a -20 surface on quantitative or sensitive traits 

such as behavior or viability or whether microwaving flies affects eye colors (most research 

labs just freeze flies to kill them).” I must appologize for my bad expression. I hope I have 

made myself clear in this revised edition. In fact, we work on a safe temperature for the 

flies, the ice pack maybe somewhat like the chilled sorting pads in your lab.   

 

Reviewer #2: 

 

Manuscript Summary: 

The manuscript describes a set of very basic methods to 1) prepare tools to collect 

Drosophila, 2) collect Drosophila adults by chilling, 3) collect eggs, 4) transfer Drosophila 

from one tube to another, 5) kill flies by microwaving and 6) cleaning vials. 

 

Major Concerns: 

 

It is unclear to me for whom these protocols are intended. I doubt Drosophila research 

scientists would find these protocols useful as they are neither fast, nor thorough and we 

have quicker, easier and only marginally more expensive methods to do what is described 



here. For university and high school students, I doubt this would be an advance as the 

basics of the methods shown here are already well known or are not suitable for all type of 

experimentation. Indeed, the efficacy of these techniques is not quantified. For instance, 

as someone who teaches a Drosophila genetics lab for undergraduates, I would not use 

these techniques to test flies behaviour as chilling has long term consequences on 

behavioural performance. We might also want to use killing flies to perform morphometric 

measurement, of wing size for instance, but there is no quantification of what damage the 

microwaving does to the integrity of the fly structure. The "representative results" section 

would have been a place to present such data. Finally, even though the protocols are 

already simple, they are incomplete. There is no indication of perhaps one of the most 

important step in growing flies, what food you use. 

 

My impression is that these protocols might be useful for people wishing to do Drosophila 

work at home, but for this they would first have to invest in a stereomicroscope costing in 

the neighbourhood of a 1000$. They also would not have access to articles published in 

JOVE. 

 

I find t he author's effort to make work with Drosophila more democratic very laudable. I 

however struggle to find how the JOVE audience would benefit from these protocols. 

 

Minor Concerns:  

Some Figures are wrongly annotated (See Figure 1 panels that do not match the text). The 



English should be checked for grammatical error. Finally, a lot of what is described in this 

proposed protocol for JOVE is found in Qu, W.-h., Zhu, T.-b. & Yang, D.-X. A Modified 

Cooling Method and its Application in Drosophila 338 Experiments. Journal Of Biological 

Education. 49 (3), 302-308, (2015). 

  

Dear Reviewer, 

 

Thank you for your careful reading and critisizing my manuscript. I have carefully you’re 

your comments and corrected the errors you kindly pointed out, and added some new data 

to support my opinion.  

 

I am afraid those tools like suction tubes, chilled sorting pads that are described in many 

Drosophila handbooks are not available in China, at least an instructor or a researcher 

should take great pains to find ones. So that’s why some of the tools described here, such 

as T/F stopper, microdissecting needles are so warmly welcomed by high school/university 

students, biology instructors and drosophilist as well, as they badly need these tools and 

they can make them themselves. I am fully ensured that students and researchers in other 

countries will benefit from these easy-to-make but rather effective tools too, this is the 

reseason I submited this manuscript to JoVE. 

 

The chilling method described here is a completely revised version of that we reported 

previously. This version is more effective and is a truly feasible one. The effectiveness and 



feasibility have been test by serveral hundred inexperience students in my genetics class 

and in genetics class of other universities. These results make me believe my chilling 

method is a great substitute for ethyl ether, CO2  or current version of chilling method. 

According to  Barron,A.B (2000), the detrimental effect of anaesthesia on the mating 

behaviour by chilling is not greater than commonly used CO2, and the chilling method is 

much more healthy than any other methods to the person who work with adult Drosophila. 

I don’t know why a drosophilist will reject these methods ? 

 

 

 

 

 


