Phosphate Buffered Saline (PBS)

1.0 Scope:  PBS (-) and PBS (+) which includes Tween are used as biologically neutral wash solutions in many processes including ISH, IHC and Fixation.
2.0 Materials: 

2.1. 10X PBS (Ambion AM9625 or equivalent).
2.2. MilliQ water.

2.3. 10% Tween 20 (RP0007).

3.0 Equipment: 

3.1. Labeled RNase free container or carboy (8 L or 20 L).

3.2. 5, 10, 25, or 50 mL sterile serological pipette.

3.3. Pipettor.
3.4. Stir plate.

3.5. RNase free stir bar.

3.6. Magnetic stir bar remover.

3.7. Calibrated pH meter.
3.8. Graduated cylinder (1 L).

3.9. Vacuum pump (Gast DOA-P104-AA) or house vacuum line.
3.10. Corning 500 mL cellulose acetate filter system, 0.22 µm (VWR 28199-816 or equivalent).
3.11. Tygon tubing.
4.0 Safety:

4.1. Gloves.

4.2. Eye protection.

4.3. Lab coat.  

Warning: Appropriate Personal Protective Equipment (PPE) should be used at all times while operating this protocol. If you are unsure what PPE you should be using, see your immediate supervisor.
5.0 Output:   

5.1. RNase free PBS (pH 7.4) with or without Tween 20. 

5.2. 1x PBS (-) Solution consists of:

5.2.1. 0.137M NaCl

5.2.2. 0.0027M KCl

5.2.3. 0.008M Na2PO4
5.2.4. 0.002M KH2PO4
5.3. 1x PBS (+) Solution consists of:

5.3.1. 0.137 M NaCl

5.3.2. 0.0027 M KCl

5.3.3. 0.008 M Na2PO4
5.3.4. 0.002 M KH2PO4
5.3.5. 0.05% Tween 20

6.0 Reference Documents: 

6.1. EQ0006 pH Meter Calibration and Usage.

6.1.1. To be Published
6.2. PF0013 Carboy Washing and RNase Decontamination.
6.2.1. To be Published
6.3. RP0007 10% Tween 20.
6.3.1. https://www.protocols.io/view/10-tween-20-ddsd26a6 
Warning: This protocol is extremely sensitive to RNase contamination; ensure that you have been properly trained using sterile techniques before starting this protocol.  

Warning: a full 20 L carboy has an approximate weight of 45 lbs. Observe proper lifting technique when lifting and moving the carboy.

7.0 Setup:  

7.1. Obtain RNase free container or carboy and RNase free stir bar.

7.2. Calibrate pH meter.

8.0 Methodology (record all lot numbers and volumes used in the appropriate reagent prep notebook or electronic reagent tracking form):  
8.1. To filter 10X PBS for use with ISH runs.
8.1.1. If this is for PBS with Tween for an ISH Run, filter appropriate amount of 10X PBS with a 0.22 µm filter before adding to MilliQ water.

8.1.2. Using the Corning 500 mL filter system, filter the 10X PBS solution through the 0.22 µm filter provided.

8.1.3. Using Tygon tubing, attach the Corning filter system to a 500 mL filter flask, and then attach the filter flask to the Gast vacuum pump or building vacuum line. Turn on the vacuum until all of the 10X PBS has filtered.

8.1.4. Label bottle PBS (+), the date, and the preparer’s initials.

8.1.5. Use appropriate amount of filtered PBS for steps 8.2 or 8.3 as required.
8.2. To make 1000 mL of 1X PBS (+) with Tween 20:

8.2.1. Measure 850 mL of MilliQ water into an appropriately labeled RNase free container by first adding 850 mL using a graduated cylinder. 
8.2.2. Using a 50 mL serological pipette for measuring, add 100 mL of 10X PBS to container.

8.2.3. Mix the MilliQ water and 10X PBS well on the stir plate at approximately 300 RPMs to ensure 10X PBS goes into solution (3-5 minutes).

8.2.4. Using a calibrated pH meter, adjust to pH 7.40 using HCl.
8.2.5. With a 5 mL serological pipette, add 5 mL of 10% Tween 20.

8.2.6. Using the 1000 mL graduation mark on a calibrated container or a graduated cylinder, adjust final volume to 1000 mL with MilliQ water.

8.2.7. Remove stir bar using a magnetic stir bar remover.

8.3. To make 20 L of 1X PBS (+) with Tween 20:

8.3.1. Using the graduation marks on an appropriately labeled calibrated RNase free 20 L carboy containing a stir bar, measure and add 17 L of MilliQ water.

8.3.2. Add 2 L of 10X PBS (2 L of filtered 10X PBS if for ISH runs) to a 20 L carboy. 

8.3.3. Mix the MilliQ water and 10X PBS well on the stir plate at approximately 300 RPMs to ensure 10X PBS goes into solution (3-5 minutes).

8.3.4. Using a calibrated pH meter, adjust to pH 7.40. 

8.3.5. Using a 50 mL serological pipette, add 100 mL of 10% Tween 20 to the 20 L carboy.

8.3.6. Using the 20 L graduation mark on the carboy, adjust final volume to 20 L with MilliQ water. Stir bar may be left in 20 L carboy.

8.4. To make 1000 mL of 1X PBS (-) without Tween 20:

8.4.1. Measure 850 mL of MilliQ water into an appropriately labeled RNase free container using a graduated cylinder.
8.4.2. Using a 50 mL serological pipette, add 100 mL of 10X PBS to container.

8.4.3. Mix the MilliQ water and 10X PBS well on the stir plate at approximately 300 RPMs to ensure 10X PBS goes into solution (3-5 minutes).

8.4.4. Using a calibrated pH meter, adjust to pH 7.40. 

8.4.5. Using the 1000 mL graduation mark on the container or a graduated cylinder, adjust final volume to 1000 mL with MilliQ water.

8.4.6. Remove stir bar using a magnetic stir bar remover.

8.5. To make 20 L of 1X PBS (-) without Tween 20:

8.5.1. Using the graduation marks on an appropriately labeled calibrated RNase free 20 L carboy containing a stir bar, measure and add 17 L of MilliQ water.

8.5.2. Add 2 L (two 1 L bottles) of 10X PBS to 20 L carboy.

8.5.3. Mix well on the stir plate at approximately 300 RPMs to ensure 10X PBS goes into solution (3-5 minutes).

8.5.4. Using a calibrated pH meter, adjust to pH 7.40 

8.5.5. Using the 20 L graduation mark on the carboy, adjust final volume to 20 L with MilliQ water. Stir bar may be left in 20 L carboy.

9.0 Technical Information:

9.1. QC:

9.1.1. Final solution has a pH of 7.40.

9.1.2. Final solution is RNase free.

9.1.3. PBS expires after 2 weeks.
9.1.4. For ISH, filtered PBS with Tween should only be used on the day it is prepared or the following day to complete the run. It can be used for preparing Alexa Fluors for DFISH and counterstaining on day 2 of the DFISH run.

9.2. Storage:

9.2.1. PBS should be stored at room temperature for up to 2 weeks.
9.3. Information:
9.3.1. Phosphate buffered saline has an effective buffering range from pH 5.80-8.00. 
9.3.2.  It should not be utilized when using an alkaline phosphatase-based detection system as the phosphate ions from the buffer will inhibit the reaction and reduce signal intensity. 
10.0 Take Down:  

10.1. When the container is empty, clean reusable carboys (see SOP PF0013 for further details on cleaning reusable containers). If container is disposable, place empty container in plastic recycling bin.
10.2. This reagent may be disposed of directly down any sink into municipal sewer system. 

