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Cyanogen Bromide Coupling of Proteins to Silica Beads
	Bangs Lab.: 

SS02N  ≤0.49 µm

SS03N  0.50-0.99 µm

SS04N  1.00-2.49 µm

SS05N  2.50-4.99 µm

SS06N  ≥5.00 µm


Important points:
· This is largely based on Polysciences Technote #205
Stock Solutions:

1. Carbonate Buffer (2M): 42.4g of sodium carbonate in 200ml of dH2O. Leave at RT.
2. Bicarbonate buffer (1M): 4.2g of sodium bicarbonate in 50ml of dH2O. Store at 4C.
3. PBS/sodium bicarbonate: 5ml of 1M bicarbonate buffer to 45ml of PBS. Store at 4C.
4. BSA/Heparin/PBS (0.1%/2µg/ml): 100µl of 10% BSA (1g in 10ml PBS) in 10ml of PBS + 10µl of 2mg/ml heparin. Store at 4C.
Functionalize Beads: 
This step reacts CNBr with silanol (Si-OH) on beads to create a cyanate ester, which will then (in the next step) react with amine groups on proteins
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5. Place a 15ml tube with 10ml of dH​2​O on ice (for use in step 11)
6. Beads (Bangs Lab.) are on the tops shelf of the door of the ‘A’ fridge.
7. Re-suspend beads by vortex

8. Transfer 10μl bead slurry to a 1.5ml tube (slurry should be a 10% solid => 1mg). 
9. Wash beads twice with 1ml PBS, then once in 2M Carbonate Buffer 
10. Resuspend in 90µl 2M Carbonate Buffer (The alkaline environment is important for the CNBr reaction)
11. IN THE HOOD: Measure 50mg Cyanogen bromide crystals (CNBr, Fridge ‘B’ bottom shelf, Sigma #C91492) into a 1.5ml tube. *** CNBr is very toxic and dangerous for the environment, use caution and dispose of in a labeled bottle in a fume hood
12. On a Tomy Tech mixer:

a. Dissolve CNBr in 25μl acteonitrile (dropwise, will give ~50μl)
b. Transfer 10μl of acetonitrile/CNBr to beads (dropwise, want a ratio of 10mg CNBr to 1mg beads)

c. Mix for precisely 2min @ RT
13. Quickly dilute in the 15ml tube with 10ml of ice-cold water 
14. Wash beads twice with 1ml and resuspend in 200µl of PBS/sodium bicarbonate
Couple Protein:

1. Rule of thumb: 1g of 1μm beads will become saturated with 10-20mg of protein (see technote #205, Bangs Lab). The bead density is ~2g/ml; we transferred 10μl originally, therefore we now have 20mg in 200µl (or 0.1mg/μl). To saturate 10μl (1mg) of functionalized beads, it would take 10-20μg of protein. After testing on beads (coomassie of protein that remained uncoupled to beads) , 2.5ug of protein is sufficient.
· The reaction requires a slightly basic environment (pH 8-9). Adding 0.1µl of 1M bicarbonate for each µl of sample should, in most cases, be sufficient to elevate the pH to this range (tested with PBS).

· Control (no coat): 25µl of PBS + 2.5µl of 1M bicarbonate
· Netrin-1:  25μl of 100μg/ml netrin-1+ 2.5µl of 1M bicarbonate
· PACAP-38 2.5µl of 1mg/ml with 22.5µl of PBS (to give 100µg/ml) + 2.5µl of 1M bicarbonate
· 1mg/ml stock: 0.1mg (EMD Biosciences #05-23-2150) in 100µl of 5% acetic acid
· NGF: 25µl of 100µg/ml 7S NGF (Invitrogen #13290-010 diluted in PBS) + 2.5µl of 1M bicarbonate
· BMP-7:

· 5µl of 100µg/ml (R&D 354-BP/CF, diluted in 4mM HCl (40µl of 1M HCL in 10ml of H​2O))
· 20µl of PBS (since MW of BMP7 is ~5x less than netrin-1) 
· Add 2.5µl 1M bicarbonate to elevate pH
· Antibodies: To be safe, dialyze away sodium azide using Pierce’s mini Slide-A-Lyzer (#69576) with 2x (1L PBS for 1hr). 
· AF5: 25μl of 100μg/ml + 2.5µl of 1M bicarbonate
· G19-13: 5µl of 500µg/ml + 0.5µl of 1M bicarbonate
· dsCAM: 5µl of 500µg/ml

2. Incubate 24hrs at 4°C on rotator
3. Spin down beads on bench for ~1 min 
a. ** To test efficiency: Collect soup and compare to original on a Coomasie; should be <50%.
4. Resuspend in 500µl BSA/PBS and incubate O/N at 4C on rotator
5. Wash 3x with 500μl of BSA/PBS
6. Resuspend in 100µl of BSA/Heparin/PBS
7. To obtain a good bead density, add btw 1-10µl per ml of media.
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