Fibrinogen PEGylation

Materials

Fibrinogen (Type I-S from bovine plasma, 65%, 166kDa, Sigma F4753)



Linear Poly(ethylene glycol) Diacrylate (PEGDA)



Tris(2-carboxyethyl)phosphine hydrochloride (TCEP) (Sigma C4706)

PBS + 8M Urea pH 7.4

Dialysis bag (MWCO 12,000-14,000)

Procedure
Product Reaction
1) Clean all dishes to be used with acetone to clear organics.

2) Warm up Fibrinogen to room temperature before opening!

3) Weigh 0.25g Fibrinogen (net weight! in case of 65%, weigh 0.385g) and place in a 250mL Erlenmeyer flask.

4) Dissolve Fibrinogen in 8M Urea in PBS pH 7.4 to final concentration of 7mg/ml (35.7mL).  Add stir bar and stir slowly (avoid foaming).

5) Add 2-fold excess of TCEP (excess to fibrinogen cysteines, 62) (26 mg) and continue to stir.

6) Adjust pH of solution to pH=8.

7) Weigh 4-fold excess PEGDA (10kDa, 1.82g) in a centrifuge tube.

8) Dissolve PEGDA in 8M Urea in PBS to final concentraion of 280mg/ml (6.5 mL), vortex, and centrifuge for 1-2min at 2500RPM to clear.

9) Once clear (may take more than one centrifuge), add PEGDA solution to flask slowly.

10) Cover the flask in foil completely, and allow to react at RT for 3hrs.

Precipitation
11) After reaction, transfer solution to 500mL flask and dilute by 2 with 8M Urea in PBS pH 7.4 (42mL) – continue to stir.

12) Add 4 volumes of acetone (328mL) and stir vigorously.  Transfer quickly to separation funnel.

13) PEGylated Fibrinogen should precipitate almost immediately and migrate toward the bottom of the funnel.  Allow product to gather at the bottom completely (15-20min).  Transfer precipitate to 50mL centrifuge tube.

Purification
14) Centrifuge for 2-3min at 2500RPM to separate product from acetone – should get about 5mL of product.

15) Aspirate acetone supernatant and dissolve precipitate in 8-9mL of 8M Urea in PBS pH 7.4.

16) Centrifuge for 1-2min at 2500RPM to remove air bubbles – solution should be clear.

17) Transfer solution to dialysis bag, removing as many air bubbles as you can, and secure with clips.

18) Dialyze product against 1L PBS over 24hrs (change 3X) under complete foil wrap at 4oC.

19) Remove product solution from dialysis bag and aliquot into sterile microcentrifuge tubes.  Store in dark at -20oC.

Characterization
20) First, test ability of solution to form gels by adding radical and exposing to UV light.  Also, check gels under phase microscope to ensure homogeneous polymerization.

21) Perform BCA analysis to obtain protein (fibrinogen) concentration (usually 4-7mg/ml)

22) Lyophilize exact volumes of product in tared microcentrifuge tubes to determine total product concentration.  Subtract fibrinogen concentration to obtain PEGylation efficiency (10-20mg/ml).  Be sure to substract PBS salts from product weight (9.88mg/ml).
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