TEACHER REFERENCE NOTES- FI SH PROTEI N LAB

Separation of proteins and nucleic acids from conpl ex
m xtures usi ng pol yacryl am de gel el ectrophoresis has becone a
versatile, wdely used anal ytical technique. Cel electrophoresis
can be performed under denaturing or nondenaturing conditions,
dependi ng on the choice of gel formng reagents and conditions,
buffer systens, and tenperature. The nbst comon techiques for
protein separation for anal ytical puposes is denaturing,

di sconti nuous el ectrophoresis (SDS-di sconti nuous el ectrophoresis)
In a typical application, the polyacrylam de gels are forned by
pol ynmeri zati on of acrylam de and a cross-1linking reagent (such as

N, N - Met hyl ene-bi s-acrylam de). The pore size of the
pol yacrylam de matrix is determ ned by the concentration of the
acryl am de and the amount of crosslinker used, and permts

separation by size. In general, the higher the acrylam de
content, the smaller the proteins that will be retained in the
gel. Polynerization is acconplished by using an initiator (such

as ammoni um persul fate) and a catalyst (such as TEMED: N,N N , N -
Tet r amet hyl et hyl enedi ami ne) .

The sanple to be studied is treated with a detergent, sodi um
dodecyl sul fate (SDS), so that all the protein nolecules in the
sanpl e have a net negative charge. Next, |oading dye (containing
a high specific gravity substance which allows the protein sanple
to settle to the bottomof the well in the gel, and a tracking
dye to permt visualization of the mgrating conponents at the
| eadi ng edge) is added. After separation, the gel is stained to
al l ow viewi ng of the various bands.
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These notes are intended for those who choose to run this protein
| ab on their own w thout TOPS support. These solutions will be
prepared in advance by the TOPS staff, and you will be supplied
with sufficient gels, buffer, stain and destain solutions for
your classes. PLEASE BE AWARE THAT SOVE OF THESE CHEM CALS ARE
H GHLY TOXIC. | F YOU CHOOSE TO RUN THI'S LAB ON YOUR OMAN, BE SURE
TO OBSERVE ALL NEEDED PRECAUTI ONS. THE PREPARATI ON FOR THI S LAB
SHOULD NOT BE DONE BY STUDENTS.

A.  PREPARATI ON OF STOCK SOLUTI ONS FOR ACRYLAM DE GELS

1. Mononer Solution: (309 2.7% C Bis) (37.5:1)

WARNING Do this in a HOOD, be sure to wear GLOVES and GOGGELES

To make 100 nL of solution, mx in a 200 nL beaker,
using a magnetic stirrer:

Acryl am de solution (40% w v)(very toxic) 75 nL
Distilled Water 25 nL
Bi s-acryl am de 70/ 100 (very toxic) 0.8 ¢

Place in | abel ed container and store in refrigerator
(NS105). This solution will keep for 1 to 2 nonths.

2. Resolving gel buffer (LL.5MTRIS-O, pH 8.8)

To Make 100 nmL of sol ution:

(this is enough for preparing 20 gels; two groups per
gel because there are 10 wells per gel, eight groups
per class, so 20 gels serves five classes.)

Tris 18.1 g
Distilled Wat er 80 mL

Titrate to pH 8.8 with 6M HO using a Pasteur pipet

(=12 mM). Add additional D water to reach 100 niL
final vol une.

3. 10% w v SDS Sol uti on

To make 100 nmL of solution, m x:

SDS (Sodi um Dodecyl sul fate - M W =228) 10 g
Distilled Water 100 nmL

Be careful not to shake this solution, but rather stir
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TEACHER REFERENCE NOTES- FI SH PROTEI N LAB
it gently to prevent foamng. (SDS is a detergent)
4. 10% Anmoni um Persul fate (Initiator of polynerization)

To make 5 nL of solution, in a 20 nL beaker with a
mcrostirrer in the hood, m x:

Amroni um Persul fate 0.5¢g
Distilled HO 5 nL

NOTE: THE ABOVE SOLUTI ON HAS NO SHELF LI FE, MJST BE MADE DAILY

5. Tank Buffer/Upper Chanber (cathode)
(O 25 MTris, pH8.3; 0.192 Mglycine; 0.|% SDS)

To make 4 L of solution, m Xx:

Tris 1
d yci ne 57.
SDS 4,
Distilled Water sufficient to nake 4

6. Chanber Buffer/Lower Chanber (anode)
To make 2 L solution, mx:

Sodi um Acet at e 16.4 g
Tank Buffer 2 L

B. GEL RECI PES AND POURI NG | NSTRUCTI ONS FOR TEN 1.5 mm GELS

1. Maki ng the gel solution:

a. Mx in a 250 nL Erlenneyer flask with hose
attachnent :
Monomer Sol ution 50.0 nL (Very Toxic)
Resol ving CGel Buffer 37.5 L
10% SDS 1.5 nm
Distilled Water 60.0 nmL
b. Degas the above m xture:

i. Place mxture with stir bar inside a vacuum
chanber .

ii. Place vacuum chanber & beaker on a magnetic
stirrer.

iii. Using a vacuum punp, pull a vacuumfor 30 m n.
NOTE: Gel casting chanber and Gel plates nmust be ready before
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proceeding with directions. They can be prepared
during the thirty m nute degasi ng peri od.

Preparing the gel chanmber and trays:

C. Order the trays as follows:
1. wax paper
2. d ass
3. gel space/ spacers
4, Al um na spacer (white)
5. Repeat for all ten gels

d. Use stopcock grease (such as Thomas Lubriseal)
around rubber gasket to seal gel chanber.

e. Pl ace four clanps (two on each side) of the
casting apparatus.

Casting gels:

f. After degasing, simultaneously ADD (as cl ose
t oget her as possible):

Ammoni um Persul fate (nade that day) 750 pL
TEMED 75 L
g. | MVEDI ATELY after adding TEMED and Ammoni um

Persul fate, pour the gel solution into the ge
trays, which are inside the casting bl ock.

h. Add sec-Butyl Al cohol to the top of the gel
solution to prevent air reaching the gel.

i Pl ace the conbs properly into the gel solution.
] - Drop Sec-Butyl Al cohol over top of conbs.
K. The gels take around 40 mn. to solidify.

Renovi ng gel s from pouring chanber:

| . Renove conbs carefully !!

m Leave the gl ass plates and spacers in place.
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5. St or age:

n. Pl ace gel sandw ch (gel plus glass, plastic
spacers, and alumna plates) in air tight plastic
cont ai ner (such as RubberMaid Saver) with 5 nL
resolving gel buffer, then refrigerate. SHELF
LIFE OF CGELS: 1 SEMESTER

C.  PREPARI NG STOCK SOLUTI ONS TO LOAD AND RUN SAMPLE

1. 2X Treatnent Buffer : (0.125 MTris-d, pH 6.8; 4% SDS;
20% gl ycerol ; 10% 2- nmer capt oet hanol )

Use fume hood !!! 2-Mercaptoethanol is toxic and VERY of f ensive.

0.125M Tris-d
4% SDS

20% d ycer ol

2- mer capt oet hanol
Distilled HO

mL
mL

orphADN
ttooow

2. 5X Ficoll Loading Buffer - Tracking Dye - Blue Col or

Ficoll (wv) 2.5 ¢

Tris Base .32 g

EDTA (free acid) .219 g

Br onophenol Bl ue .01 g
Distilled HO to make 10 nL total vol une

3. . 25% Coonassi e Blue Stain R-250

Coonmassi e Bl ue R- 250 1.25 g

Met hanol 200 nmL

G acial Acetic Acid 50 nL
Distilled HO 250 L

Stir and Filter

4, Destai ni ng Sol uti on (40% net hanol, 10% acetic aci d)
To Make 1 Liter:

Met hanol 400 nL
Acetic Acid 100 nL
Distilled Water 500 nL
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DI RECTI ONS FOR SETTI NG UP APPARATUS W TH THE BUFFER
SOLUTI ONS (see drawi ng bel ow):

///’_:: \ "> ——Split-lid with power cables

fir~

Upper buifer gasket

7N gl
. :

Notched alumina plate =8
. f Adhesive spacer A\
I i
' | ——Glass plate
||
b
r !
/f!J r jy

Lower buiier assembly/hase

Fi sher Biotech Dual Mni Vertical Electrophoresis System

1. Coat gaskets of gel apparatus with stopcock grease.

2. Pl ace one gel sandw ch on each side, fastening with
cl anps.

3. Fill upper chanmber with tank buffer. Watch for | eaks
into lower tank. |If there is |eaking, renove the gel

and regrease the gaskets.

4, Fill lower chanber with chanber buffer (containing
sodi um acet ate).

5. Set aside while sanples are prepared.
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E. PROCEDURE FOR PREPARI NG FI SH SAMPLES.

See the Student Laboratory Procedure on Page 2.

F. LOADI NG AND RUNNI NG SAMPLES.

1.

Load gels with 30 pL of each sanple into its individual
wel |, using the special gel |oader pipet tips.

Be sure buffer solution conpletely covers gels.

Pl ace top of apparatus on and place electrodes in the
proper position.

Set the voltage neter at 80 v.
Run for approxinmately 45 to 60 m nutes.

Check after 40 mnutes to nmake sure that the sanple is
not running off the bottom of the gel.

When sanpl es have traveled to within one inch of the
pl ate, stop the el ectrophoresis process.

G UNLOADI NG AND STAI NI NG THE GEL

1.

Renove el ectrodes and di sconnect the apparatus fromthe
el ectical current.

D sconnect the POAER SUPPLY.

Renove the gel sandwich fromthe setup and carefully
take the sandwi ch apart. Slip a flat surface under the
gel, being careful not to break the gel.

Slide gel into |arge wei gh boat and add staining
sol uti on. [ see prep notes for stain recipe]

Leave in staining solution for two hours on shaki ng
table. After staining, return staining solution to
original container for reuse.

Pl ace gel into destaining solution and return to the
shaki ng tabl e.
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After thirty mnutes, pour the destaining solution down
the drain, replace with fresh destaining solution and
return the gel to the shaking table. Continue to shake
until gels are clear, replacing the destaining solution
one nore time if necessary. Destaining can take
over ni ght .

Pl ace gels in ziplock bags and exam ne the protein
bands on the Iight box.

Photos of the gels may be taken with black & white
Polaroid film Settings: F16/125
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