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Chemotaxis is a general term used to describe the directed cell locomotion toward concentration gradients of soluble 

extracellular agents. Cells showing positive chemotaxis move towards areas with higher concentration of these reagents, 

while those cells showing negative chemotaxis move away from these areas. Typically, the chemotactic behavior of cells 

is assayed in a Boyden chamber (Neuro Probe) in which cells are separated from a test substance by a membrane. 

Chemotactically active compounds induce the migration of cells through the membrane into the compartment containing 

the chemotactic agent. This method describes the use of interleukin-8 (IL-8) to cause neutrophils to migrate across a 

framed filter enclosed in a modified Boyden Chamber. The Boyden chamber consists of two compartments: an upper 

compartment that consists of microwells containing the neutrophils, and a lower compartment containing human IL-8. 

The filter used is PVP-free polycarbonate, chosen because lower backgrounds are typically observed (the 3 micron pore 

size polycarbonate filter is from Neuro Probe). In the following protocol, serial dilutions of IL-8 are prepared, and 

duplicates of these dilutions are placed in the lower compartment along with serial dilutions of a control, FMLP (from 

Sigma), which is an accepted standard for chemotaxis of neutrophils (PMN). PMNs are carefully isolated, fluorogenically 

labeled with Molecular Probes™ BCECF-AM, counted by trypan blue exclusion, and placed in the upper compartment of 

the chamber. Trypan blue exclusion is used to determine the cell density appropriate for the assay. After chemotaxis has 

occurred, the membrane is removed from the chamber, and the top surface is washed to remove non-migratory cells and 

allowed to air dry. The filter is then placed into the Cytofluor reader (Cytofluor 2300 from Millipore) and the fluorescent 

signal generated by migrated cells is measured and plotted against the dose of IL-8. 

 

Procedure: 

 

1. Collect peripheral blood from a normal, healthy donor (typically you will need 3–5, 10 mL EDTA tubes). 

 

2. Working aseptically, carefully remove the tube caps (Caution: tubes are under a vacuum) and set aside. Using a 10 mL 

pipette, transfer the blood to a 50 mL tube such that the volume doesn’t exceed 25 mL. 

 

3. Using a 25 mL pipette, add an equal volume of DPBS (final diluted blood volume = 50 mL). Pipette up/down 3 times 

to mix. Note: depending on the number of cells needed, if the volume of collected blood is less, the critical point is to 

always dilute 1:1 with DPBS prior to layering onto Ficol (Ficol-paque Plus from Pharmacia). 

 

4. Using a 10 mL pipette, add 15 mL Ficol to a sufficient number of 50 mL tubes needed to accommodate the total 

volume of blood (see step 5). 

 

5. Using a fresh 25 mL pipette, remove 25 mL of diluted blood and slowly "layer" the blood on top of the Ficol by 

holding the tube at approximately a 40° angle and allowing the blood to slowly accumulate on top of the Ficol. Take care 

to not mix the blood into the Ficol. (Note: take the time to perform this step carefully). 

 

6. Carefully tilt the tube upright as the blood addition is completed, place the tube into a rack, and cap the tube tightly. 

 

7. Carefully, without shaking/mixing contents, place the tube(s) into the centrifuge. Be sure that the temperature is set at 

25°C (room temp), with the brake off, and the speed at the lowest setting. 

 

8. Start the centrifuge and begin to spin with a steady increase in the speed until 1,500 rpm (approximately 400 x g) is 

reached. Centrifugation will continue at this speed for 30 minutes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



9. When the centrifuge comes to a complete stop, carefully remove the tubes (again, take care not to "jostle" the 

tubes/contents) and place in a rack in the hood. Perform a visual inspection confirming separation has taken place, i.e., 

there should be a serum-colored upper layer, with a hazy narrow band approximately in the middle, followed by another 

opaque/clearish layer, and lastly the sedimented RBC layer that also contains the neutrophils. 

 

10. Using a 10 mL pipette, slowly remove and discard the upper layers down to within 3 cm (~1 inch) of the bottom RBC 

cell layer. 

 

11. Using a transfer pipette, carefully remove this remaining material down to within ~0.5 cm (just leaving a little 

"clearish" material there. Note: it is better to not get too close, and to take tiny aspirations) and take care not to aspirate 

any RBC contents. 

 

12. Using a 5 mL pipette, add 2 mL of the 6% dextran (T500, Pharmacia) to each tube. 

 

13. Using a 10 mL pipette, add DPBS such that the final dextran concentration in the suspension will be reduced to 1%. 

Mix well immediately and transfer the contents of each 50 mL tube to separate 15 mL tubes. 

 

14. Cap each tube tightly, invert 3 times to fully mix, and place in a rack at room temperature for 30–60 minutes. (This 

allows for the dextran sedimentation of the RBCs, leaving the PMNs in the top layer.) 

 

15. Using a transfer pipette, remove the PMN-rich top layer from each tube and transfer to a fresh 50 mL conical 

(combining all collections into one tube). 

 

16. Add DPBS up to the "50" mL mark and centrifuge to wash (1,500 rpm, 25°C, 10 minutes, with brake). 

 

17. Remove and discard the supernatant, and using a 10 mL pipette, add 6 mL sterile water. 

 

18. Using a transfer pipette, quickly and gently disrupt and mix the pelleted cells. Do not allow this step to take longer 

than approximately 30–45 seconds. This is to lyse the RBCs present, and is referred to as "hypotonic lysis". If left on the 

cells too long, the change in osmolality due to water will cause damage to the PMNs. 

 

19. Using a 5 mL pipette, quickly add 3 mL 2.7% sodium chloride and mix. 

 

20. Using a 25 mL pipette, add 30 mL DPBS and mix. 

 

21. Centrifuge as above (step 16). 

 

22. Remove the supernatant and repeat the washing as in step 20–21. (Resuspend the pellet first in 5 mL DPBS using a 

transfer pipette). The cell pellet should be whitish-pale yellow. If any RBCs remain, the hypotonic lysis step, 18, can be 

repeated once more. 

 

23. Remove the supernatant and resuspend the pellet in 10 mL DPBS. 

 

24. Remove a vial of BCECF-AM from the freezer, thaw (at room temp), and mix contents up/down several times. It is 

also advisable to centrifuge this for a few seconds in a microcentrifuge. 

 

25. Using the pipette, add 10 μL BCECF-AM to the cell suspension. Swirl the tube contents to mix well. 

 

26. Place the tube into the 37°C water bath for 30 minutes. 

 

27. Remove the tube and using a 25 mL pipet, add 20 mL DPBS, and centrifuge as above. *During this step and through 

step 29, prepare and load the chemokine dilutions (steps 30–35). 
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28. Remove and discard the supernatant, gently resuspend the pellet in 5 mL DPBS using a transfer pipette, and add 25 

mL DPBS and centrifuge again. The cell pellet should appear a golden/bright yellow color. 

 

29. Repeat the washing step, 28 above, once more. 

 

30. As the washings continue, prepare the chemokine (IL-8) and FMLP (positive control) dose-response dilutions in 

HBSS from respective stock. There will be a total of 6 dilutions, each to be performed in duplicate. Prepare the following 

for IL-8: serial 5-fold dilutions beginning with 2000 ng/mL. For FMLP: serial 10-fold dilutions beginning with 10
-5

M. Be 

sure to gently vortex each dilution and to change tips in between dilutions to avoid carry-over. 

 

31. Separate the two halves of the Boyden chamber, laying the top half face down on the bench. 

 

32. Remove one framed filter and snap it in place into the top chamber portion (make sure that the slit in the frame is on 

the same side as the single pin) with the "shiny"/bonded side up, against the silicon gasket. 

 

33. Using the pipette, dispense 31 μL/well of each dilution, in duplicate wells of appropriate rows in the bottom half of the 

chamber. Make sure the pipette tip is near the bottom of the well and at a slight angle so that as the sample is loaded no air 

bubble will form. The well contents will appear as a "dome" of fluid. (Suggestion: no need to change pipette tips between 

dilutions as long as you start with the lowest concentration and move up in concentration from dilution to dilution. Also, 

work as quickly as possible so as to avoid any potential evaporative loss as the chamber sits during loading of samples.) 

 

34. Repeat step 33 for each sample/chemokine and standard dilution set, being sure to change the pipette tip between 

sample type. Also, load a negative control by dispensing 31 μL/well of HBSS-BSA (Hanks’ balanced salt solution + 0.1% 

BSA). 

 

35. Once all samples are loaded, place the top portion of the chamber onto the bottom portion by aligning the openings in 

the top with the bolts in the bottom portion, which protrude up. Make sure to perform this placement in a smooth, steady 

motion (somewhat quickly) so as to avoid trapping air bubbles between the contact point of the filter and the solution. 

Maintain pressure with one hand on the top portion once it is in place. Then using your free hand, place the tightening 

nuts onto the bolts and screw them down snugly and be sure to work in an "opposites" rotation (e.g., after tightening the 

upper right corner nut, tighten the one in the lower left corner). 

 

36. Cut a large piece of Parafilm™ film, enough to completely cover the chamber, and stretch it over the entire chamber 

and pull and twist the ends around the corners. 

 

37. Place the covered chamber into the 37°C incubator for 10 minutes. 

 

38. During this equilibration period, remove the DPBS supernatant from the final cell pellet and add 3–5 mL (depending 

on the size of the pellet; smaller amount for smaller pellet) HBSS-BSA and, using a transfer pipette, gently resuspend the 

pellet. 

 

39. In a 12 x 75 tube, add 25 μL trypan blue and 25 μL HBSS. 

 

40. Using the pipette, remove 12.5 μL from the cell suspension and add to the contents of the trypan blue tube. Mix gently 

up/down. 

 

41. Set up the hemacytometer by assuring that it is clean and dry, as is the cover slip. Place the cover slip onto the 

hemacytometer. 

 

42. Using the pipette, remove a small amount (~12 μL) from the cell suspension and load this into the hemacytometer 

slowly/steadily so as to avoid introducing air bubbles. 
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43. Perform a manual cell count. Be sure to count the viable (bright/"shiny") cells and the nonviable (bluish or gray). 

Then calculate the cell count per mL based on the number viable. 

 

44. Dilute the cells to 5 x 10
6
/mL using HBSS-BSA. (Note: if a lower cell yield is obtained, a dilution to 2 x 10

6
 cells/mL 

can be made). 

 

45. Remove the chamber from the incubator, place on the bench, and remove the Parafilm™ film (save). 

 

46. Add 40 μL cells/well. Important: carefully place the point of the pipette tip down into the upper/exposed well so as 

to not contact the bottom (to avoid puncturing or contacting the filter), only near it, and keep the pipette at an angle, 

without air bubbles. 

 

47. While adding the cells into wells be sure to swirl the cell suspension to keep it homogeneous. 

 

48. After completing all cell additions, replace the Parafilm™ film and return the chamber to the incubator for 30 minutes. 

 

49. Remove the chamber and remove the Parafilm™ film. Then unscrew and remove the nuts from the bolts, working in 

the same fashion (opposite sides) as when they were placed. 

 

50. While holding the two halves of the chamber together, invert it over a paper towel and slowly release your hold so the 

top portion will drop down onto the bench. (Note: the bottom portion will basically be ―standing‖ by the bolts). 

 

51. Pick up the bottom portion and place it into a container filled with deionized water plus a few drops of FL-70 

detergent. 

 

52. Carefully remove the framed filter from the top portion by gently lifting one corner and continuing to slowly pull up 

that side. Note: only handle the edges/frame. NEVER touch the filter membrane, especially on the "recessed" side (the 

side that was in contact with the chemokine). Do not lay the filter down. 

 

53. Still holding the filter by the frame in one hand, invert it such that the "shiny"/bonded side is facing up. 

 

54. Using a transfer pipette, gently wash this side of the filter with a full pipette volume of DPBS. Use a back and forth 

motion with no forceful dispensing of the DPBS. (This can be done over several thick layers of towel or a small beaker). 

This can be repeated to insure washing the entire filter surface. 

 

55. Holding the filter at an ~45° angle relative to the squeegee, gently swipe across the filter surface with the squeegee 

(ring stand with squeegee from Neuro Probe) being extremely careful to not push the filter into the squeegee—i.e., use 

only a small amount force to avoid breaking or tearing the membrane. 

 

56. Repeat steps 54 and 55. Use a marker to label (on the frame) the corner aligned with the "A1" well. 

 

57. Allow the filter to air dry (~15–30 minutes) at an angle, such that only the frame is in contact with any surface. 

 

58. Set the parameters for the CytoFluor™  reader (sensitivities 2–4; Corning 96-well format; excitation/emission filters 

on "B/B"= 485 nm/20 and 530 nm/20). 

 

59. Place the filter into the reader with the "A1" mark/location at the upper right as you face the instrument. 

 

60. Once the reading is complete, save the data as a file according to the date. 

 

61. Remove the filter and save. 
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Typical dose response for human neutrophils when tested with recombinant human IL-8 


