[image: image7.png]Important Notes before Starting
* Maxpar Polymer is moisture-sensitive._(stored at

—20 °C) to room temperature before opening to avoid moisture condensation.

«  Use filter tips in all pipetting steps to prevent cross-contamination between metal stocks
and reagents.

+ Before starting the Maxpar protocol, verify the purified, carrier-free antibody
concentration by NanoDrop* after blanking against the buffer they are suspended In. Usually PBS.
The composition of the buffer can be found on the technical data sheet supplied by the
antibody vendor.

+ Loading of the polymer and partial reduction of the antibody should be performed
simultaneously (see Figure 1). It is imperative, however, not to exceed the recommended
reduction time, and not to allow the partially reduced antibody to remain free of the
loaded polymer.

Protocol Steps

Approximate Steps
Time (hrmin) | Tyurn on waterbath/heat block to 37 degrees !

0:00 Preload the polymer with lanthanide.

1  Spin the polymer tube for 10 seconds in a microfuge to ensure that the reagent is at the bottom
of the tube.

2 Resuspend the polymer with 95 pL of L-Buffer.

3 Mix thoroughly by pipetting. *There is a hard to see 'string' you need to dissolve

*4. Spin metal solution4  Add 5 pL of lanthanide metal solution to the tube (final concentration: 2.5 mM in 100 pL).

5 Mix thoroughly by pipetting.

6 Incubate at 37 °C for 30—40 minutes in a water bath or heat block. During incubation, proceed
immediately to Step 7 and begin buffer exchange and partial reduction of antibody.

Approximate Steps
Time (hr:min)

0:30 Perform buffer exchange and partially reduce the antibody.

7 Add 100 Iii of stock antibﬁ in ui to 400 IiL R-Buffer to a 50 kDa filter.

NOTE If the stock antibody concentration is too dilute to add the desired amount of antibody, pre-
concentrate it in the same filter before adding the R-Buffer.

8 Centrifuge at 12,000 x g for 10 minutes at room temperature (RT).

9  During centrifugation, dilute 0.5 M TCEP stock to 4 mM in R-Buffer by mixing 8 uL of 0.5 M
TCEP stock with 992 L of R-Buffer. For each antibody being labeled, 100 pL of 4 mM TCEP-R-
Buffer is required.

10 Discard column flow-through from centrifugation.
11 Add 100 pL of the 4 mM TCEP-R-Buffer to each antibody and mix by pipetting. *do this on filter

12 Incubate at 37 °C in a water bath or heat block for 30 minutes. Proceed to Step 13 during the
30-minute incubation.





RISK ASSESSMENT AND STANDARD OPERATING PROCEDURE
	1. PERSON CARRYING OUT ASSESSMENT

	Name
	Nanet Willumsen
	Position
	Research Technician
	Date
	06/09/2020

	2. DESCRIPTION OF ACTIVITY (include storage, transport and disposal if relevant)

	Conjugation of metal tags to antibodies, for imaging mass cytometry (IMC)
Protocol:

For complete guide see: https://www.fluidigm.com/binaries/content/documents/fluidigm/resources/maxpar-antibody-labeling-user-guide-prd002rev14/maxpar-antibody-labeling-user-guide-prd002rev14/fluidigm%3Afile
In brief: 
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	3. LOCATION

	Campus
	Hammersmith
	Building
	Burlington Danes
	Room
	4th floor labs

	4. HAZARD SUMMARY

	Accessibility
	X
	Mechanical
	X

	Manual Handling
	X
	Hazardous Substances
	Y

	Electrical
	X
	Noise
	X

	Working at height
	X
	Extreme temperature
	X

	Falling objects
	X
	Pressure/steam
	X

	Trip hazards
	X
	Other
	X

	Lone Working Permitted?
	Yes  FORMCHECKBOX 
      No   FORMCHECKBOX 

	Permit-to-Work required for planned maintenance?
	Yes  FORMCHECKBOX 
   No  FORMCHECKBOX 
  N/A  FORMCHECKBOX 


	5. Who might be harmed and how?

	Staff / students 
 FORMCHECKBOX 

	     
	Cleaners, engineers etc
 FORMCHECKBOX 

	     

	Support staff
 FORMCHECKBOX 

	     
	Other      
	     

	6. How often is the process being carried out?

	Once a day  FORMCHECKBOX 
  
Once a week  FORMCHECKBOX 
  
Once a month  FORMCHECKBOX 
 
Every 6 months  FORMCHECKBOX 
 
Annually  FORMCHECKBOX 
 

Other – give details Initially procedure will be conducted frequentLY, after which the procedure will only be used rarely

	7. Brief description of the procedure
	Precautions (Controls) in place
	Is risk high, medium or low?

	Using TCEP 
	H314 - Causes severe skin burns and eye damage
Use PPE. Only small volumes used at a time – 8µl diluted in 992µl buffer.
	Low

	     
	     
	     

	     
	     
	     

	     
	     
	     

	     
	     
	     

	     
	     
	     

	8. Are extra precautions needed?  If no please tick box  and move onto next section  FORMCHECKBOX 


	If yes, please describe
	Who has been asked to do this?
	By what date?

	     
	     
	     

	     
	     
	     

	     
	     
	     

	     
	     
	     

	     
	     
	     

	     
	     
	     

	9. EMERGENCY ACTIONS

	First Aid treatment for skin contact with TCEP: P303 + P361 + P353
Remove any contaminated clothing. Rinse skin well with water for a prolonged period. If necessary seek medical attention.
First Aid treatment for inhalation of TCEP: P304 + P340 

Remove person to a well ventilated area. If person seems to become dizzy or loses consciousness call security and wait for emergency services to arrive.
First Aid treatment for eye splash with TCEP: P305 + P351 + P338
Rinse thoroughly for at least 15min using the eye wash station.  If necessary, seek medical attention. Remove contacts if easy to do so.
First Aid treatment for ingestion: P301 + P310
Immediately seek medical attention.
Chemical Spillage

Wearing PPE, clean up with paper towel and water.
Emergency support through security: 4444 (+442075891000)

In all instances of accident OR near miss, notify the safety department and complete a SALUS report. 

https://www.imperial.ac.uk/safety/safety-by-topic/accidents--incidents/
Occupational health contacts:
 https://www.imperial.ac.uk/occupational-health/  

email: occhealth@imperial.ac.uk 
phone: +44 20 7594 9401
If downloaded, can use SafeZone APP to contact help: https://www.imperial.ac.uk/estates-facilities/security/safezone/

	10. Monitor and review

	Controls should be monitored:  daily  FORMCHECKBOX 
      weekly  FORMCHECKBOX 
     monthly  FORMCHECKBOX 
     6 monthly  FORMCHECKBOX 
    annually  FORMCHECKBOX 
   other  FORMCHECKBOX 

I will review this risk assessment at least every 6 months  FORMCHECKBOX 
  every 12 months  FORMCHECKBOX 
 

Immediately in the event of process / location change or incident or accident

	11. Training record – use this section to record the names and date of any persons you are training in this risk assessment and associated procedures

	Name
	Date
	Name
	Date
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� HYPERLINK "https://www.imperial.ac.uk/safety/forms/" �https://www.imperial.ac.uk/safety/forms/� for all specific risk assessment forms. 
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Approximate
Time (hr:min)

1:45

315

4:00

4:20

Steps

Conjugate the antibody with lanthanide-loaded polymer.

24 Using a pipette, resuspend the lanthanide-loaded polymer in 60 pL of C-Buffer (total volume

~80 ).

25 Transfer the resuspended contents to the corresponding partially reduced antibody in the 50
kDa filter (final conjugation volume “100 pL).

26 Mix gently by pipetting.
27 Incubate at 37 °C for 90 minutes. good time for lunch!
Wash the metal-conjugated antibody.

28 Add 200 pL of W-Buffer to the 100 uL antibody conjugation mixture.

29 Centrifuge at 12,000 x g for 10 minutes.

30 Discard flow-through.

31 Repeat wash three more times with W-Buffer up to a total volume of 400 pL (for a total of four
washes with W-Buffer).

Determine yield.

32 Atfter the final wash with W-buffer, add 80 uL of W-buffer to the 50 kDa filter to dilute the
conjugate (in 20 pL) to a volume of 100 pL. Pipette to mix and rinse the walls of the filter.

33 Quantify the conjugated antibody by measuring the absorbance at 280 nm against a W-Buffer
blank (expected recovery is 60%).

34 Calculate the volume of antibody stabilization buffer (supplemented with 0.05% sodium azide
after purchase) required to obtain a final concentration of 0.5 mg/mL.

35 Centrifuge the 50 kDa filter at 12,000 x g for 10 minutes to remove the W-Buffer.
Recover and store the metal-conjugated antibody.

36 Add the calculated volume of antibody stabilization buffer (supplemented with 0.05% sodium
azide after purchase) minus the residual volume (¥20 pL) to the 50 kDa filter to obtain a final
concentration of 0.5 mg/mL of conjugated antibody.

37 Invert the 50 kDa filter over to a new collection tube (see Figure 2_
38 Centrifuge the inverted filter/collection tube assembly at 1,000 x g for 2 minutes.
39 Store at 4 °C until ready to titrate.

40 Titrate the antibody. We recommend titrating the antibody with relevant positive and negative
controls for the experimental system in which the antibody will be used. Set up the titration as
follows: 5 pg/mL, 2.5 pg/mL, 1.25 pg/mL, 0.62 pg/mL, 0.31 pg/mL, 0.16 pg/mL, O pg/mL.

41 After the conjugated antibody has been titrated on the CyTOF® instrument, if necessary dilute it
to the optimum working concentration in stabilization buffer and store it at
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1:15

1:40

Purify the lanthanide-loaded polymer.

NOTE Purify the lanthanide-loaded polymer at the same time that the antibody is being reduced
(Step 12).

13
14

15
16

Add 200 pL of L-Buffer to a 3 kDa filter.

Add the 100 pL metal-loaded polymer mixture to the filter containing the 200 pL L-Buffer to the
wash,

Centrifuge at 12,000 x g for 25 minutes at RT. *discard flow through, expect to see 20ul left on filter.
Repeat the wash by adding 400 pL of C-Buffer to the filter and centrifuge at 12,000 x g for 30
minutes at RT.

Purify the partially reduced antibody.

17

18
19

20
21

Retrieve the 50 kDa filter containing the partially reduced antibody from the 37 °C water bath
or heat block.

Add 300 pL of C-Buffer to the 50 kDa filter to wash the antibody.

Centrifuge at 12,000 x g for 10 minutes at RT. (A second microcentrifuge could be used at this
step to avoid timing conflict with the polymer wash.)

Discard flow-through.

Repeat the wash by adding 400 uL of C-Buffer to the filter and centrifuge at 12,000 x g for 10
minutes at RT.

Retrieve the purified partially reduced antibody and lanthanide-loaded polymer.

22 Retrieve 3 kDa filter containing the purified lanthanide-loaded polymer from the centrifuge and

discard column flow-through.

23 Retrieve 50 kDa filter containing the purified partially reduced antibody from the centrifuge and

discard column flow-through.



