
INTRUCTION MANAUAL 

 

                                                                                                                       EPS BIOSOLUTIONS 

www.epsbiosolutions.com 

 

 

 

Submarine Gel Systems 

 

CAT NO: EPS-S0002 & EPS-S0003 

EPS-S0004 & EPS-S0005 

 

 

 

 

  

 

 



INTRUCTION MANAUAL 

 

                                                                                                                       EPS BIOSOLUTIONS 

www.epsbiosolutions.com 

 

 

 

TABLE OF CONTENTS 
 
 
Important User Information  
 
Section 1   General Information 
 

  1.1 Introduction 

  1.2 Standard supply 
  1.3 Specifications  
 
 
Section 2 Instructions for Use 
 
2.1   Preparation of Agarose Gel 
2.2   Loading of Samples 
2.3   Running the Gel  
2.4   Visualisation  
2.5   Safety note 
2.6   Some useful Tips 

 
Section 3 Suggestions 

3.1 If you see faint or no bands on the gel 

3.2 If you see smeared DNA bands 

3.3 If you see anomalies DNA bands migration 

 
Section 4 Maintenance of Equipment 
 

4.1 Care and Handling 
4.2 Maintenance 
 



INTRUCTION MANAUAL 

 

                                                                                                                       EPS BIOSOLUTIONS 

www.epsbiosolutions.com 

 

 

 
 
 
IMPORTANT USER INFORMATION 
 
This Instruction Manual will explain how to use this product safely and effectively. Please 
read and carefully follow the instruction manual in its entirety. 
 
 
The triangle/lighting bolt symbol alerts the user of the product to potentially hazardous 
electrical exposure. 
 
Always turn off the DC power source prior to disconnecting power cords 
from the product.  
 
Disconnect power cords from the power source first and then from the product. 
 
For maximum safety, always operate this system in an isolated, low traffic area, not 
accessible to unauthorized personnel. Never operate damaged or leaking equipment 
 
 

Section 1   General Information 
 

1.1 Introduction 

Gel electrophoresis is a method that separates macromolecules either Nucleic acids or 

proteins on basis of size, electric charge and other physical properties. The term 

electrophoresis describes the migration of charged particle under the influence of an electric 

field. Electro refers to the energy of electricity. Phoresis from the Greek verb phoros 

means,”to carry across”. Thus the electrophoresis refers to the technique in which molecules 

are forced across a span of gel, motivated by electric current. 

 
1.2 Standard supply 

 
 Main unit (electrophoresis chamber)  and lid with Platinum electrode. 
 Gel running tray: 2 nos. 
 1.5mm thickness  polished acrylic comb-3 nos. 
 Power cord. 
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1.3 Specifications 
 
Constructions: 
 
Buffer chamber, safety cover Acrylic 
Electrodes                                Platinum wire 0.2mm diameter. 
Combs                                      Acrylic 
Power cords                            7500VDC, 500mA, 65°C 
 
 
 

Section 2 Instructions for Use 
 
 
2.1 Preparation of Agarose Gel 
 

Agarose powder is mixed with electrophoresis buffer to the desired concentration, then 

heated in a microwave oven until completely melted. After cooling the solution to about 60C, 

Most commonly ethidium bromide (final concentration 0.5 ug/ml) is added to the gel at this 

point to facilitate the visualization of DNA after electrophoresis. it is then poured into a 

casting tray containing a comb (placed on the slot provided in the side walls of the casting 

tray) and allowed to solidify at room temperature. 

2.2   Loading of Samples 
 
After the gel has solidified, the comb is removed, using care not to rip the bottom of the 
wells. The gel still in its casting tray is inserted horizontally into the electrophoresis chamber 
and covered with buffer. This Gel tank (electrophoresis chamber) has a raised stage in the 
middle on which the casting tray with gel rests and deeper reservoirs on the sides to hold 
buffer. The gel has to be completely submerged as it is run assuring that the entire gel is 
subjected to equal electric current. 
Samples containing DNA mixed with loading buffer are then loaded in to the wells on the gel 
by sing Micropipettes suitable for pipetting out very small volumes. Also load a molecular 
weight marker in the well allotted for marker. 
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2.3   Running the Gel  
 
Once the gel has been prepared and loaded, the electrical leads on the gel tank are 
connected to the power supply and current is supplied. Ensure that the lid is placed on the 
gel tank before supplying current. You can confirm the current flow by observing bubbles 
coming off the electrodes. DNA will migrate towards the anode which is colored red.  
The distance DNA has migrated in the gel can be judged by visually monitoring migration of 
the tracking dyes. 

 
2.4   Visualization 

When adequate migration has occurred, DNA fragments are visualized by staining with 

ethidium bromide. This fluorescent dye intercalates between bases of DNA and RNA. It is 

often incorporated into the gel so that staining occurs during electrophoresis but the gel can 

also be stained after electrophoresis by soaking in a dilute solution of ethidium bromide. To 

visualize DNA or RNA, the gel is placed on an ultraviolet transilluminator. Be aware that 

DNA will diffuse within the gel over time and examination or photography should take place 

shortly after cessation of electrophoresis 

2.5 Safety Note 

Be sure to examine the power supply and be able to identify the on/off 
switch, voltage selection dial, and the location for the leads. The power supply must be 
OFF every time one needs to touch or open a gel tank. Since any wet surface can 
 become conductive, it is advisable NOT to touch any part of the apparatus (gel tank, 
 wires) while the power supply is on. This is especially important if the outside of the box 
 is wet or if your hands are wet. 
 
2.6   Some useful Tips 

 When preparing agarose for electrophoresis, it is best to sprinkle the agarose into 
room-temperature buffer, swirl, and let sit at least 1 min before microwaving. This 
allows the agarose to hydrate first, which minimize foaming during heating. 

 Electrophoresis buffer can affect the resolution of DNA. TAE (Tris-Acetate-EDTA) 

buffer provided better resolution of fragments4kb, while TBE (Tris-Borate-EDTA) 
buffer provides better resolution of 0.1- to 3-kb fragments. In additions, use TBE 

buffer when electrophoresing 150 V and use TAE buffer with super coiled DNA for 
best result. 
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 Migration of DNA is retarded and band distortion can occur when too much buffer 
covers the gel. The slower migration results from a reduced voltage gradient across 
the gel. 

  Loading DNA in the smallest volume possible will result in sharper bands. 

 You can preserve DNA in Agarose gel for long-term storage using 70% ethanol.See 

Jacobs, D. and Neilan, B.A. (1995) Bio Techniques 19, 892. 

 Electrophoresing a gel too “hot” can cause the DNA to denature in the gel. It can also 
cause the agarose gel to deform. Cool the gel with a small fan during the 
electrophoresis. 

 When glycerol-containing loading buffers are used in DNA samples electrophoresed 
through acrylamide gels, smiling bands may be accentuated especially in TBE. 

 On a polyacrylamide gel, DNA fragments having AT-rich regions migrate slower than 
other DNA fragments of the same size. This anomalous migration is enhanced at 
lower temperatures and disappears at high temperatures. This anomalous migration 
is not observed on agarose gels. [See Stellwagen, M.C. (1983) Biochemistry22, 
6186.] 

 The minimum amount of DNA detectable by ethidium bromide on a 3-mm-thick gel 
and a 5-mm-wide lane is 1 ng. Do not exceed 50 ng of DNA per band on a 3-mm-
thick gel and 5-mm-wide lane. 

 

Section 3 Suggestions 

 

3.1 If you see faint or no bands on the gel 

 There was insufficient quantity or concentration of DNA loaded on the gel. 
Increase the amount of DNA but don’t exceed 50 ng/band. 

 The DNA was degraded. Avoid nuclease contamination. 

 The DNA was electrophoresed off the gel. Electrophoreses the gel for less time, 
use a lower voltage, or use a higher percent gel. 

 Improper UV light source was used for visualization of Ethidium bromide- stained 
DNA. Use a shortwavelength (254 nm) UV light for greater sensitivity. Note: For 
preparative gels, using a longer wavelength (312 nm) UV light will minimize DNA 
degradation. 
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3.2 If you see smeared DNA bands 

 The DNA was degraded. Avoid nuclease contamination. 

 Too much DNA was loaded on the gel. Decrease the amount of DNA. 

 Improper electrophoresis conditions were used. Do not allow voltage to exceed 

20 V/cm. Maintain a temperature 300C during electrophoresis. Check that the 
electrophoresis buffer used had sufficient buffer capacity. This checking the pH in 
the anode and cathode chambers.  

 There was too much salt in the DNA. Use ethanol precipitation to remove excess 
salts, prior to electrophoresis. 

 The DNA was contaminated with protein. Use phenol extraction to remove 
protein prior to electrophoresis. 

 Small DNA bands diffused during staining. Add the ethidium bromide during 
electrophoresis. 
 

3.3 If you see anomalies DNA bands migration 

 Improper electrophoresis conditions were used. Do not allow voltage to exceed 

20 V/cm. Maintain a temperature 300C during electrophoresis. Check that the 
electrophoresis buffer used had sufficient buffer capacity. 

 The DNA was denatured. Do not heat standards. Dilute DNA standards in buffer 
with 20mM Nacl. 
 

 
SECTION 4    Maintenance of Equipment 
 
4.1 Care and Handling 
 
The plastic components of the submarine units are fabricated from acrylic. Electrodes and 
connectors are made from pure platinum, stainless steel. As with any laboratory instrument, 
adequate care ensures consistent and reliable performance. 
 
After each use, rinse buffer chamber, gel tray and combs with de-ionized water. Wipe dry 
with a soft cloth or paper towel, or allow to air dry. Whenever necessary, all components 
may be washed gently with water and a non-abrasive detergent, and rinsed and dried as 
above. Never use abrasive cleaners, glass cleaning sprays or scouring pads to clean the 
components, as these will damage the unit and components. 
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Additional precautions: 
 
 Do not autoclave or dry-heat sterilize the apparatus or components. 
 Do not expose the apparatus or components to phenol, acetone, benzene, 

halogenated 
 hydrocarbon solvents or alcohols. 
 Avoid prolonged exposure of the apparatus or components to UV light. 

 
4.2 Maintenance 
 
The following inspection and maintenance procedures will help maintain the safety and 
reliable performance of the submarine systems. Replacement parts can be ordered by 
calling 044-24363199 or by contacting your local distributor. 
 
 Banana plugs and power cords should be inspected regularly. If the banana plugs 

become loose or do not feel friction tight replace the plugs or power cords. 
 

 Should power cord assemblies (connectors, wire or shrouds) show any signs of wear 
or damage (e.g. cracks, nicks, abrasions, or melted insulation), replace them 
immediately. 
 

 The platinum wire is secured to the banana jack by compression between a stainless 
washer and the jack nut. The nut/washer interface should be tight and free of  
corrosion. 


