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1.2 Gel Formulations
Mini-PROTEAN precast gels are composed of polyacrylamide with a bisacrylamide crosslinker, and they 
are available in a range of formulations (Table 1.1) and in a selection of single percentages and gradients.

Table 1.1. Mini-PROTEAN precast gel formulations.

Application Gel Formulation Sample Buffer Running Buffer

SDS-PAGE Mini-PROTEAN TGX™ Laemmli Tris/glycine/SDS
 Mini-PROTEAN TGX Stain-Free

Native PAGE Mini-PROTEAN TGX Native Tris/glycine
 Mini-PROTEAN TGX Stain-Free

Peptide analysis Mini-PROTEAN Tris-Tricine Tricine Tris/Tricine/SDS

dsDNA separation Mini-PROTEAN TBE Nucleic acid Tris/boric acid/EDTA (TBE)

ssDNA and RNA  Mini-PROTEAN TBE-urea TBE-urea TBE 
separation

1.3 Comb Configurations
Comb Type   Well Volume

10-well   50 μl

10-well    30 μl

12-well   20 μl

15-well    15 μl

8 + 1 well*  30 μl

IPG/prep   7 cm ReadyStrip™ IPG strip (450 μl) 

1.4 Specifications
Gel material   Polyacrylamide

Gel dimensions   7.2 x 8.6 cm 

Gel thickness   1.0 mm

Resolving gel height  6.2 cm (5.6 cm for 50 μl well)

Cassette dimensions  8.5 x 10 cm 

Cassette material  Styrene copolymer

Comb material   Polycarbonate

Running buffer  750 ml for 1–2 gels, 1,000 ml for 3–4 gels (Mini-PROTEAN Tetra cell) 
    325 ml for 1–2 gels (Mini-PROTEAN II or Mini-PROTEAN 3 cell)

* Multichannel pipet compatible.
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Migration charts for protein standards on Mini-PROTEAN TGX and Mini-PROTEAN TGX Stain-Free gels.
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Mini-PROTEAN®  
Precast Gels1

1.1 Introduction
Mini-PROTEAN precast gels are 7.2 cm x 8.6 cm gels designed for performing polyacrylamide gel 
electrophoresis (PAGE) with the Mini-PROTEAN family of vertical electrophoresis cells, which includes 
the Mini-PROTEAN® Tetra and Mini-PROTEAN® 3 Dodeca™ cells and the discontinued Mini-PROTEAN II  
and Mini-PROTEAN 3 cells. The Mini Trans-Blot®, Trans-Blot® Turbo™, and Trans-Blot® SD blotting cells 
and precut membrane sandwiches are also available for blotting applications with these gels.

Features of Mini-PROTEAN precast gels include: 

n Outlined and numbered well that simplify sample loading and identification

n Capacity for up to 15 samples per gel

n Bottom-open cassette design for easy gel handling and blotting setup

n Easy-to-open cassette for faster downstream processing

n Reference line at the bottom of the cassette indicates where the run should stop  
(for optimum resolution across the separation range)

n Excellent staining quality and transfer efficiency

n No gel foot to remove prior to blotting

n Mini-PROTEAN® TGX Stain-Free™ formulations, which enable rapid 5 min gel imaging 
without staining and destaining

Reference line for monitoring 
progress of the run

Comb (available in a range of options)

Numbered well outlines

QUALE SISTEMA ELETTROFORETICO 
UTILIZZEREMO???
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1.2 Gel Formulations
Mini-PROTEAN precast gels are composed of polyacrylamide with a bisacrylamide crosslinker, and they 
are available in a range of formulations (Table 1.1) and in a selection of single percentages and gradients.

Table 1.1. Mini-PROTEAN precast gel formulations.

Application Gel Formulation Sample Buffer Running Buffer

SDS-PAGE Mini-PROTEAN TGX™ Laemmli Tris/glycine/SDS
 Mini-PROTEAN TGX Stain-Free

Native PAGE Mini-PROTEAN TGX Native Tris/glycine
 Mini-PROTEAN TGX Stain-Free

Peptide analysis Mini-PROTEAN Tris-Tricine Tricine Tris/Tricine/SDS

dsDNA separation Mini-PROTEAN TBE Nucleic acid Tris/boric acid/EDTA (TBE)

ssDNA and RNA  Mini-PROTEAN TBE-urea TBE-urea TBE 
separation

1.3 Comb Configurations
Comb Type   Well Volume

10-well   50 μl

10-well    30 μl

12-well   20 μl

15-well    15 μl

8 + 1 well*  30 μl

IPG/prep   7 cm ReadyStrip™ IPG strip (450 μl) 

1.4 Specifications
Gel material   Polyacrylamide

Gel dimensions   7.2 x 8.6 cm 

Gel thickness   1.0 mm

Resolving gel height  6.2 cm (5.6 cm for 50 μl well)

Cassette dimensions  8.5 x 10 cm 

Cassette material  Styrene copolymer

Comb material   Polycarbonate

Running buffer  750 ml for 1–2 gels, 1,000 ml for 3–4 gels (Mini-PROTEAN Tetra cell) 
    325 ml for 1–2 gels (Mini-PROTEAN II or Mini-PROTEAN 3 cell)

* Multichannel pipet compatible.
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Running buffer (1x) 25 mM Tris, 192 mM glycine, 0.1% SDS    

   Dilute 100 ml 10x stock (catalog #161-0732) with 900 ml deionized water (diH2O). 

Sample buffer (2x)  62.5 mM Tris-HCl, pH 6.8, 2% SDS, 25% (v/v) glycerol, 0.01% bromophenol  
                                       blue, 5% β-mercaptoethanol or 100 mM DTT (added fresh)

    Use Laemmli sample buffer (catalog #161-0737) and add β-mercaptoethanol or                        
                                       DTT before use.

Sample buffer (4x)        250 mM Tris-HCl, pH 6.8, 4% LDS, 40% (w/v) glycerol, 0.02% bromophenol 
                                       blue, 15% beta-mercaptoethanol or 200 mM DTT (added fresh)

                                       Use 4x Laemmli sample buffer (catalog #161-0747) and add β-mercaptoethanol  
                                      or DTT before use.

See Appendix B for buffer formulations. Do not adjust pH. 

Admin
(5X)

Admin
312,5 mM

Admin
5

Admin
50

Admin
0.025%

Admin
25%

Admin
250



1.  Remove the gels from the storage pouch and prepare them for assembly:

a. Remove the comb: Position thumb on the indentation (middle of comb) and remove the comb  
by pulling upward in one smooth motion.

b.  Remove the tape: Pull gently to remove the green tape from the bottom of the cassette.  
If necessary, use the opening key or comb to help remove the tape at the corners.

c. Rinse the wells: Use a syringe, wash bottle, or disposable transfer pipet to rinse the wells with 

 Remove the comb

 Remove the tape



running buffer. Straighten the sides of the 

assembly. Two cassettes are required to create 

gels, use the buffer dam (included with the cell) 

A

angle away from the center of the electrode 
assembly. Make sure the electrode assembly 

other side of the electrode assembly, again 
by resting the gel on the supports. The gels 
rest at 30° angles, one on either side of the 

B

Clamping frame

Short plate

Gasket

Notch

Gel cassette

Long plate

Gel support

D E

F



SDS-PAGE (Mini-PROTEAN TGX Gels)

Running buffer (1x) Dilute 100 ml 10x stock (catalog #161-0732) with 900 ml diH2O. 

Sample buffer   Use Laemmli sample buffers: catalog #161-0737 or catalog #161-0747 (4x). 

Prepare Buffers

Prepare and Load Samples

Prepare Gels and  
Assemble Electrophoresis Cell

Perform Electrophoresis

Remove the comb and tape from the gels, rinse wells, and assemble the electrophoresis cell.

Fill the inner and outer buffer chambers with running buffer.

Component Reducing Nonreducing
Sample 5 μl 5 μl
Laemmli sample buffer, 2x  
(catalog #161-0737)

4.75 μl 5 μl

β-Mercaptoethanol 0.25 μl —
Total volume 10 μl 10 μl

 
Heat samples at 90–100°C for 5 min (or at 70°C for 10 min).

Load the appropriate amount of sample on the gel.

Connect the electrophoresis cell to the power supply and perform electrophoresis according to  
the conditions in the table.

Table A.1. Running conditions for SDS-PAGE in the Mini-PROTEAN Tetra cell. Standard conditions are constant 300 V.

 100 V 200 V 300 V

Run time 85–95 min 30–40 min 15–20 min

Expected current (per gel) 

Initial  15–20 mA 25–50 mA 55–75 mA

Final 5–10 mA 20–31 mA 45–70 mA

Expected temperature 25°C 25–35°C 30–45°C

Outer buffer volume    

 1–2 Gels 2-gel mark 2-gel mark 4-gel mark
 3–4 Gels 4-gel mark 4-gel mark 4-gel mark1

1 Requires the PowerPac™ HV or PowerPac Universal power supply.



1. After electrophoresis is complete, turn off the power supply and disconnect the electrical leads.

2. Remove the lid from the tank and remove the gels from the cell. Pour off and discard the running 
buffer.

3. To open the cassette, align the arrow on the opening lever with the arrows marked on the cassette 
and insert the lever between the cassette plates at indicated locations. Apply downward pressure to 
break each seal. Do not twist the lever. 

4. Pull the two plates apart from the top of the cassette, and gently remove the gel.

 



Table 3.1. Standard running conditions for SDS-PAGE in the Mini-PROTEAN Tetra cell.  

Gel Optimum Range Run Conditions   Run Time

7.5%  40–200 kD                                     
10%  30–150 kD      300 V constant:     
12%  20–120 kD      Starting current (per gel): 55–75 mA                15–20 min                                
4–15%  20–250 kD           Final current (per gel): 45–70 mA           (Fill outer buffer volume 
4–20%  10–200 kD                                                                          to the 4-gel mark)
Any kD    10–100 kD      

Table 3.3. PowerPac power supply recommendations.

# Gels 100 V 200 V 300 V

1–2  Basic/HC/HV/Universal Basic/HC/HV/Universal Basic/HV/Universal

3–4  Basic/HC/HV/Universal Basic/HC/HV/Universal HV/Universal 
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Foam pad

Membrane
Gel

Filter paper

Filter paper
Foam pad

Assembly of the Mini-Trans-Blot cassette.

11.2.3 Transfer Using the Trans-Blot® Turbo™ System
1. Open the transfer pack and assemble the components on the cassette in the order shown. For best 

results, use the roller to remove any air trapped between the layers. If using a single mini or midi 
sandwich, place the sandwich in the middle of the cassette bottom. With two mini gels, place the 
sandwiches on a midi stack with the foot of each gel facing the center of the stack.

2. Place the lid on the cassette and lock the lid in place by turning the knob clockwise, using the 
symbols on the lid as a guide. Slide the cassette into the appropriate bay of the Trans-Blot Turbo cell. 
Each cassette and bay can hold up to two mini gels or one midi gel (Table 11.1). 

3.  Start the transfer. With the cassette in the cell, press TURBO and select the gel type. Press A:RUN 
or B:RUN to begin the transfer. Press LIST to select a Bio-Rad optimized protocol (Table 11.2) or a 
user-defined protocol. Press NEW to create and run a new protocol.

4. When transfer completes, RUN COMPLETE appears. Pull the cassette straight out of the slot and 
unlock the lid. Disassemble the blotting sandwich.

Refer to the Trans-Blot Turbo Instruction Manual (bulletin 10020688) for complete instructions. 

Top ion reservoir stack

Gel

Cassette top 
(–) electrode (cathode)

Membrane

Cassette bottom 
(+) electrode (anode)

Bottom ion reservoir 
stack

Assembly of the gel blot sandwich with the Trans-Blot Turbo system.
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(–)

(+)

Membrane

Gel

Filter paper

Filter paper

Assembly of the Trans-Blot SD semi-dry cell.

Table 11.1. Placement of cassettes in the Trans-Blot Turbo cell. 

                    Acceptable Unacceptable

Option 1 Option 2 Option 1 Option 2

Upper bay (A) 1 mini gel 2 mini gels -or- 1 midi gel 1 mini gel 2 mini gels -or- 1 midi gel

-and/or- -and/or- -and- -and-

Lower bay (B) 1 mini gel 2 mini gels -or- 1 midi gel 2 mini gels -or- 1 midi gel 1 mini gel

Table 11.2. Trans-Blot Turbo transfer protocols.

Protocol Name MW, kD Time, Min 1 Mini Gel 2 Mini Gels or 1 Midi Gel

STANDARD SD Any 30 Up to 1.0 A, 25 V constant Up to 1.0 A, 25 V constant

1.5 MM GEL Any 10 2.5 A constant, up to 25 V 1.3 A constant, up to 25 V

HIGH MW >150 10 2.5 A constant, up to 25 V 1.3 A constant, up to 25 V

LOW MW <30 5 2.5 A constant, up to 25 V 1.3 A constant, up to 25 V

MIXED MW 5–150 7 2.5 A constant, up to 25 V 1.3 A constant, up to 25 V

1 Mini TGX 5–150 3 2.5 A constant, up to 25 V N/A

11.2.4 Semi-Dry Transfer Using the Trans-Blot® SD Cell
1. Equilibrate the gels in transfer buffer for 10–20 min.

2. Assemble the blot for transfer using the Trans-Blot SD semi-dry transfer system.

3. Connect the Trans-Blot SD cell to a PowerPac™ Basic power supply and begin transfer at 25 V.

Optimum transfer efficiency is generally obtained in 30 min; smaller proteins (<30 kD) may transfer more 
quickly, while proteins >150 kD may show increased transfer efficiencies at up to 60 min. Run times 
longer than 60 min are NOT recommended for semi-dry transfers. Refer to the Trans-Blot SD Instruction 
Manual (bulletin 1703940) or the Protein Blotting Guide (bulletin 2895) for additional information. 

 Instruction Manual and Application Guide
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Using the Trans-Blot Turbo Transfer System

Mini Transfer Pack
(for one mini format gel)

Midi Transfer Pack
(for one midi format gel or

two mini format gels)

Lay the ion reservoir stack with 
the membrane (anode stack) in 
the center of the cassette base. 
Ensure that the stack is not 
overlapping the green rubber 
molding in the base.

Carefully align the gel on the 
membrane. If necessary, gently 
use the blot roller to remove air 
bubbles between the gel and 
membrane. If transferring two mini 
gels, place them on the membrane 
so that the feet of the gels are 
facing toward each other.

Gently place the second ion 
reservoir stack (cathode stack)  
on the gel.

Use the blot roller to remove any 
air bubbles in the assembled 
transfer pack and provide 
consistent contact between  
the layers.

Fig. 10. Assembling the mini format 
transfer pack.

Fig. 11. Assembling the midi format 
transfer pack.
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Using the Trans-Blot Turbo Transfer System

2. On the Home screen you can use the navigation buttons to choose your protocol.

3. After selecting Turbo, there will be a selection screen for the number, size, and type of 
gel to be transferred. Use the corresponding selection button to choose the option for 
the combination of gels in the run. The option varies the current for the run (1.3 A for a 
single mini format gel, 2.5 A for a single midi or two mini format gels). Mini-PROTEAN 
TGX Gels can be transferred using the “1 Mini Gel” protocol or the “1 Mini-PROTEAN 
TGX” protocol, which transfers a single Mini-PROTEAN TGX Gel in 3 min.

Follow steps 3 and 4 from section 3.4.

3.4.3 Preprogrammed Protocols

Pressing the Bio-Rad preprogrammed protocols button accesses the protocols described in 
Table 3.

 ■ STANDARD SD provides typical semi-dry transfer conditions for use with conventional 
semi-dry western blotting consumables (see section 3.7)

 ■ 1.5 mm GEL uses a longer transfer time (10 min) for more efficient transfer when using 
1.5 mm thick gels

 ■ HIGH MW is optimized for more efficient transfer of large proteins (>150 kD)

 ■ LOW MW is optimized for more efficient transfer of small proteins (<30 kD)

 ■ MIXED MW is for efficient transfer of proteins over a broad range of molecular weights 
(5–150 kD). This protocol is also accessed via the Turbo navigation button

 ■ 1 Mini-TGX is an ultrafast protocol that will transfer a single Mini-PROTEAN TGX Gel 
with mixed MW proteins (5–150 kD) in 3 min with excellent efficiency

Table 3. Bio-Rad preprogrammed protocols.

Protocol Name MW, kD Time, min

2 Mini Format Gels or 
1 Midi Format Gel (per 

cassette)
1 Mini Format Gel (per 

cassette)

Standard SD Any 30 Up to 1.0 A; 25 V

1.5 mm GEL Any 10

2.5 A, up to 25 V 1.3 A, up to 25 V
High MW >150 10

Low MW <30 5

Mixed MW (Turbo) 5–150 7

1 Mini-TGX 5–150 3 – 2.5 A, up to 25 V
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For further information, refer to the Bio-Rad Protein Blotting Guide, bulletin 2895, for 
detailed information. Bulletin 2895 can be downloaded as a PDF from bio-rad.com, or call 
your local Technical Support number listed at the end of this document.

3.7 Optimizing Transfer Conditions
The following techniques, alone or in combination, will increase transfer efficiency:

 ■ Use a low-percentage gel or a gradient gel. High-percentage gels retard protein transfer, 
especially with large proteins

 ■ High molecular weight proteins may require increased transfer times, particularly when 
using thick gels. Increase the transfer time or power conditions

 ■ With long transfer times or high power conditions, some very low molecular weight 
proteins may transfer through the membrane to the lower ion reservoir stack. Use a 
shorter transfer time or reduce power conditions for the most efficient transfers

 ■ Use the blot roller to remove any air bubbles when assembling the transfer sandwich. 
Air bubbles between layers of the assembled sandwich will prevent protein transfer, 
producing blank spots on the membrane.

Table 4. Recommended power conditions for transfer using the Trans-Blot Turbo System.

Single Mini Gel Two Mini Gels or One Midi Gel

With Turbo Transfer Packs 25 V, 1.3 A, 7 min 25 V, 2.5 A, 7 min

With Standard Semi Dry Components  25 V, 1.0 A, 30 min

Refer to the Bio-Rad Protein Blotting Guide, bulletin 2895, for more information on optimizing 
electrophoretic transfer. The Protein Blotting Guide can be downloaded as a PDF from  
bio-rad.com, or call your local Technical Support number listed at the end of this document.




