Mouse Islet Perifusion Protocol

Materials & Reagents

Mouse islets, 100 per experiment

Krebs-Ringer Bicarbonate Buffer + 0.5% BSA (KRBB+BSA)

Low glucose solution (3mM glucose in KRBB+BSA)

High glucose solution (15mM glucose in KRBB+BSA)

33mM KCl in KRBB+BSA

2% Triton X-100 in ddH2O

Small water bath set at 37°C

15mL, 50mL conical tubes (for perifusion solutions)

50% bead slurry (Bio-Rad 150-4124), hydrated and washed in KRB+BSA

Columns and tubing for perifusion machine

5mL syringe fitted with 28-gauge needle

Small binder clips

96-well plates

Plate covers (Applied Biosystems 4360954)

Preparation

Make sure the perifusion machine is available for at least 4-5 hours.  Warm up water bath and solutions.  Determine number of 96-well plates needed and mark plates with as much information as possible.
Procedure

1. Shortly before experiment, hand-pick 100 islets for each column and transfer to 1.5mL microfuge tube.  Hold upright with caps open in 37°C/5% CO2 incubator until ready to load in column.
2. Assemble columns.  Use hole punch to cut circles of filter paper.  Insert filter in column base, place rubber ring on top, then screw column on top of base.  Attach short length of tubing to base.

3. Prime and test columns for leaks.  Tape column to a dark surface and fill with KRBB+BSA.  Use syringe needle to pull solution through tubing.  Remove needle; solution should flow at a constant rate through column and tubing.  Clamp tube with binder clip to stop flow before column empties.

4. Add beads and islets to column.

a. Resuspend beads.  Pipette approximately 400μL slurry into column and allow beads to settle.  Beads should occupy about 1/3 of total column height; remove or add more beads as necessary.  Remove clips to allow buffer to flow until it is just ~2mm above beads, then re-clip.
b. Take islets out of incubator and remove all but 200μL growth medium (do not disturb islets).  Carefully draw up all islets in pipette and transfer to column without disturbing beads (ideally want a single layer of islets on top of beads).  Again, let buffer flow until it is ~2mm above beads/islets.

c. Slowly layer another 400μL of bead slurry on top of islets without disturbing lower layers.  Fill column with buffer and let flow until buffer is 2-4mm from top of column.

5. Prepare machine, prime perifusion lines and attach columns.

a. Turn on perifusion machine, set heater to 37°C and plate holder to 4°C.  Place cooling lines in bucket filled with ice water.

b. Place inlet lines in first solution (usually low glucose) and use machine’s “prime” function to fill all tubing with solution (flow rate = 400μL/min).  Allow to flow for several seconds, then stop.

c. Screw tops onto columns and attach columns to machine.  Place 96-well plate onto plate holder.  Position output tubes so that they almost touch the top of the plate.

6. Change settings as needed for experiment (# columns, # cycles, timing, etc.) and set flow rate to 100μL/min.  Start program.  Watch level of solutions and pause program/switch tubes as necessary.  Do not allow columns to run dry.  Machine will pause program automatically between cycles (for switching solutions) and when each plate is filled.  During these pauses, switch solutions/plates and restart the program as quickly as possible.  Remember, islets are still releasing hormones!  Cover each filled plate with plate cover and store at 4°C (if using within 24 hours) or -20°C.
7. Cleanup: disassemble columns, rinse with ddH2O, soak in Triton solution, rinse again with ddH2O, and air dry.  Flush all lines with ddH2O, use syringe to expel water, and air dry.

