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General description 

DNAbiotech “Gel-PCR-Clean up kit” is developed as a 2 functional product 

to extract and purify DNA fragments of about 100 bp to 10 kb from 

enzymatic reactions, such as PCR, as well as from agarose gels. Up to 90 % 

recovery is achieved depending upon the DNA fragment size (Table. 1) 

Gel-PCR-Clean up kit is based on the ability of DNA to bind to silica 

membranes in the presence of chaotropic salts. The membranes are 

washed with an ethanol-containing buffer to remove any traces of 

proteins, salts, remnant of agarose and other enzymatic reaction 

components. The pure DNA is efficiently eluted in just 20 μl of tris buffer 

or water, and is suitable for most subsequent applications; for example, 

restriction digestion, labeling, ligation, PCR, sequencing and microinjection. 

Table 1. Percent Recovery Vs. Double-Stranded DNA Fragment Size 

DNA Fragment Size Aprox. Percent of Recovery 
70 bp 25 % 

100 bp 40% 

500 bp 80% 

1 kbp 85 % 

3 kbp 90 % 

10 kbp 90 % 

18 kbp 40 % 

 

Kit specifications 

- Fast purification of PCR products, such as DNA from enzymatic reactions, 

as well as the extraction of DNA fragments from TAE or TBE agarose gels. 

- about 3 volumes of binding buffer per volume of sample are needed to 

process up to 200 μL of PCR / enzymatic reaction, or 200 mg of agarose gel, 
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with only one loading step. By adding additional GN1 buffer it is possible 

to load an unlimited amount of sample volumes onto a single column. 

- Up to ~ 15 μg DNA from 70 bp to at least ~ 20 kbp can be purified 

efficiently in 10–20 min with average recoveries from ~ 60 to ~ 90 % 

depending on the fragment size and elution procedure. 

- can be used with all kinds of agarose gels (high or low melting) with 1 % 

to 5 % agarose and a variety of buffer systems likeTAE or TBE. 

- Desired reaction could be prepared as orders. 

Warranty: the 1st reaction of this product may be used as free sample 

and if desired results do not obtained the product could be returned.  

Product Components 

Table 2. Kit Components 

No. Name 
cat #: DB9736-

10rxn 

cat #: DB9736-

50rxn 

cat #: DB9736-

100 rxn 

1 Handbook protocol 1 1 1 

2 
Spin Column and 

Collection Tube 
20 50 100 

3 GN1 Buffer 14 ml 32 ml 2 × 32  ml 

4 
Washing Buffer* 

(WB)(Concentrated) 

4 ml (add 16 ml 

ethanol ) 

9 ml (add 31 ml 

ethanol ) 

2 × 9 ml 
(add2 × 31 ml 

ethanol ) 

5 Elution buffer (EB) 2 ml 10 ml 20 ml 

 

* 96-100 % pure ethanol should be added 
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Storage condition: 

Store all components at room temperature (22–25°C). No refrigeration is 

required. Keep GN1 buffer protected from light. See expiration date on 

product label. During shipment or storage under cold ambient condition, a 

precipitate may be formed in GN1 buffer. In such a case, heat the bottle at 

50˚C to dissolve completely. Using precipitated buffers will lead to poor 

DNA recovery. 

Quality Control 

In accordance with DNAbiotech Co.  Management System, each part of the 
Gel-PCR-Clean up kit is tested against predetermined specifications to 
ensure consistent product quality. 

Safety Notes 

The buffers included in DNAbiotech Gel-PCR-Clean up kit contain irritant 

which is harmful when in contact with skin or eyes, or when inhaled or 

swallowed. Care should be taken during handling. Always wear gloves and 

eye protector, and follow standard safety precautions. 

Buffer GN1 contain chaotropes agents. It can form highly reactive 

compounds when combined with bleach. Do NOT add bleach or acidic 

solutions directly to the sample-preparation waste. 

Tips and tricks for extractions from agarose gels 

Cutting out the band:  Expose the gel to UV light as short as possible. Use 

the longest UV wave length that is allowed by your gel documentation 

system. Prolonged exposure and short wave lengths can damage the DNA. 

Wear gloves and a face mask to protect your skin and eyes from UV light. 

Make sure to cut through the gel vertically and remove all excess agarose. 

Use 0.7–1.0 % agarose gels rather than higher percentages. 

Buffer condition: TBE buffer has a higher buffering capacity than TAE 

which, is needed for electrophoreses overnight and offers a better 
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resolution for small DNA fragments. It is preferred to use fresh TAE buffer 

over TBE for preparative agarose gels. TAE does not interact with agarose, 

resulting in higher DNA yields. Additionally, linear DNA runs faster and the 

resolution of large DNA fragments is higher. Furthermore, supercoiled 

plasmid is separated more efficiently from linear and open circle DNA. 

Running conditions: The temperature during electrophoresis should be 

low in order to increase the resolution of the DNA separation and avoid 

melting of the gel, thus causing denaturation of the DNA. Use fresh buffer 

and run the gel at low voltage (<70 V), for as short as possible. As soon as 

the DNA band of interest is sufficiently separated, stop the gel and cut out 

the fragment. 
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Protocols 

 
A. DNA extraction from agarose gel procedure 

Before experiment notes: 
*  Centrifugation should be carried out at 8,000 rpm above at room 
temperature in a microcentrifuge. 
* Prepare water bath or heating block to 50˚C. 
* All solutions should be equilibrated at room temperature before 
procedures. 
* Check if Wash Buffer was prepared according to its label. 
* For large fragments (>5 kb), pre-warm buffer GN1 to 70˚C. 
* If Buffer GN1 has precipitated, dissolve it completely at 50˚C before 
starting. 
1. Excise the DNA band of interest using a ethanol-cleaned razor blade or 

scalpel on a transilluminator. 

Note: Minimize UV exposure time to avoid damaging the DNA.  

Take a clean scalpel to excise the DNA fragment from an agarose gel. 
Remove all excess agarose. 

2. Determine the weight of the gel slice and transfer it to a clean tube. 

For each 100 mg of agarose gel < 2 % add 300 μL Buffer GN1. For example, 
add 300 ul of buffer GN1 buffer to each 100 mg of agarose gel slice. 

For gels containing > 2 % agarose, double the volume of Buffer GN1. 

3. Incubate sample for 7–10 min at 50 °C. Vortex the sample briefly every 

2–3 min until the gel slice is completely dissolved.  

Note: check that the color of the mixture, if the color of the mixture 

becomes brown or purple, add 10 ul of 4M sodium acetate, pH 5.0, and 

mix. The color of the mixture will turn to yellow. Adjusting of pH is not 
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needed when the change of color is due to the ingredient of loading dye 

(eg. bromophenol blue, xylene cyanol). 

4. Bind DNA: Place a spin column into a collection tube (2 mL) and transfer 

the mixture to the spin column. Centrifuge for 1 min at 8000 rpm. Discard 

the pass-through and re-insert the spin column into the Collection Tube. 

If the mixture volume is larger than 700 ul, apply the mixture twice; apply 

700 ul of the mixture, spin down, discard the pass-through, re-insert 

empty collection tube, and repeat the step again until all of the mixture 

has been applied to the spin column. 

Note: (optional) if your DNA fragments is <200 bp or >5 kb, add 100 ul of 

isopropanol for 100 mg of gel volume before transferring the mixture to 

the spin column. Do NOT vortex at this step. For the DNA fragments 

between 200 bp and 5 kb, it has just a little effect on the recovery. 

5. Wash silica membrane: Add 700 μL washing buffer (WB) to the spin 

column. Centrifuge for 1 min at 8000 rpm. Discard flow-through and place 

the column back into the collection tube. 

If the purified DNA will be used for salt sensitive applications, let the spin 

column stand for 5 min after addition of buffer WB, making some amount 

of wash buffer flow through the column by gravity before centrifugation. 

6. Dry silica membrane: Centrifuge for 1 min to remove WB completely. 

Make sure the spin column does not come in contact with the flow-

through while removing it from the centrifuge and the collection tube. 

Note: Residual ethanol from WB might inhibit enzymatic reactions. Total 

removal of ethanol can be achieved by repeating step 4 or by incubating 

the columns for 2–5 min at 70 °C prior to elution. 
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7. Elute DNA: Add 40 μL buffer EB or dDW and incubate at room 

temperature (18–25° C) or 65° C for 1 min. Centrifuge for 1 min. 

Note: DNA recovery of larger fragments (> 1000 bp) can be increased by 

multiple elution steps with fresh buffer, heating to 70 °C and incubation for 

5 min. 

To obtain more concentrated DNA solution, apply 35 ul of elution buffer, 

but the volume lower than 30 ul will decrease the yield significantly. Up to 

80 ul of elution buffer can be applied to spin column but it will reduce the 

concentration of DNA. 

Ensure that the buffer EB or distilled water is dispensed directly onto the 

center of spin column membrane for the best elution of DNA. 

For long-term storage, eluting in buffer EB (10 mM Tris-Cl, pH 8.5) or TE, 

pH 8.0 and storing under -20˚C is recommended. When water used for 

elution, check the pH of water (>pH 7.0) before elution. 
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B. PCR clean-up procedure 

Before experiment notes: 

* All centrifugation should be carried out at 8,000 rpm above at room 
temperature in a microcentrifuge. 

* All solutions should be equilibrated at room temperature before 
procedures. 

*Check if Wash Buffer was prepared according to its label. 

* For large fragments (>5 kb), pre-warm buffer EB to 70˚C. 

Note: The following protocol is suitable for PCR clean-up as well as DNA 
concentration and removal of salts, enzymes, etc. from enzymatic 
reactions (SDS < 0.1 %). 

1.  Adjust DNA binding condition: Add 3 volumes of NG1 Buffer to 1 

volume of the sample and mix. Transfer the mixture to a spin column. 

For 100 ul reaction, add 300 ul of buffer NG1. For very small sample 

volumes < 30 μL adjust the volume of the reaction mixture to 50–100 μL 

with water. It is not necessary to remove mineral oil. 

Note: For removal of small fragments like primer dimmers dilutions of NG1 

buffer may be used instead of 100 % NG1 buffer. 

2. Bind DNA: Centrifuge for 30 sec. Discard the pass-through and reinsert 

the spin column back into the same tube. 

3. Wash silica membrane: Add 700 μL WB to the spin column. Centrifuge 

for 30 s. 

Discard flow-through and place the column back into the collection tube. 

4. Dry silica membrane: Centrifuge for an additional 1 min to remove 

residual wash buffer. Transfer the spin column to a new 1.5 ml tube. 
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Note: Residual ethanol from WB might inhibit enzymatic reactions. Total 

removal of ethanol can be achieved by repeating step 4 or by incubating 

the columns for 2–5 min at 70 °C prior to elution. 

5. Elute DNA: Add 35 μL Buffer EB or dDW and incubate at room 

temperature (18–25 °C) or 65° C for 1 min. Centrifuge for 1 min. 

Note: DNA recovery of larger fragments (> 1000 bp) can be increased by 

multiple elution steps with fresh buffer, heating to 70 °C and incubation for 

5 min. 

To obtain more concentrated DNA solution, apply 30 ul of elution buffer, 

but the volume lower than 30 ul will decrease the yield significantly. Up to 

150 ul of elution buffer can be applied to spin column but it will reduce 

the concentration of DNA. 

Ensure that the buffer EB or distilled water is dispensed directly onto the 

center of spin column membrane for the best elution of DNA. 

For long-term storage, eluting in buffer EB (10 mM Tris-Cl, pH 8.5) or TE, 

pH 8.0 and storing under -20˚C is recommended. When water used for 

elution, check the pH of water (>pH 7.0) before elution. 

 

Note:   ………………………………………………………………………………………………………. 

………………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………………….. 

…………………………………………………………………………………………………………………..

…………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………... 
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Procedure at a glance: 
 PCR clean-up 

 
Gel extraction 

1 
 

  PCR clean-up 
Gel extraction 

 

300 μL 
GN1  / 100 
μL PCR  

300 μL GN1  / 
100 mgr gel 
50 °C , 
 
7–10 min 

2  
 
 

Bind DNA 
Centrifugation 

 

3  
 
Wash silica membrane: 

add 700 ml WB and          
centrifuge for 1 min 

 

 

4    
 

Dry silica membrane 
centrifuge for 1 min 

 

5  
 
 

  Elute DNA 
centrifuge for 1 min 
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Troubleshooting 
Problem Possible cause suggestions 

 
 
 
 
 
 
 
 
 
Low DNA yield 

Reagents not 
prepared 
properly: 
 
Incompletely 
dissolved gel slice 
 
 
 
 
Insufficient 
drying of the spin 
silica Membrane 
 
 
 
 
Incomplete 
elution 
 

Add indicated volume of 96–100 % ethanol to WB 
Concentrate and mix well before use. 
 
Increase time or add another two volumes of GN1 
buffer and vortex the tube every 2 minutes during 
incubation at 50 °C. Small pieces of gel are hardly 
visible and contain DNA that will be lost for 
purification. 
 
Centrifuge 5 min at 11,000 x g or incubate column for 
2–5 min at 70 °C before elution to remove ethanolic 
WB completely. Ethanolic contaminations are also 
indicated by gel-loading problems (samples float out 
of gel slots). Remove the spin cup carefully from the 
centrifuge and collection tube and avoid contact of 
spin cup with flow-through. 
 
Especially for larger amounts of DNA (> 5 μg), long 
DNA fragments (> 1000 bp), or after gel extraction, do 
multiple elution steps with fresh buffer, heat to 70 °C, 
and incubate for 5 min.  

Incomplete dissolving of 
gel slice 

Time and 
temperature 

Check incubation temperature and volume of Buffer 
GN1. Increase incubation time. Vortex every 2 min 
and check integrity of the gel slices. Very large gel 
slices can be crushed before addition of Buffer GN1 
to shorten the melting time. 

Appearance of 
additional bands on 
agarose gel after gel 
extraction 

DNA was 
denatured during 
purification 

In case where water is used for elution or agarose 
with low ion content is used for agarose gel 
electrophoresis, the formation of denaturated 
(single-stranded) DNA might be promoted. To re-
anneal the DNA, add all components of the 
subsequent enzymatic reaction omitting the enzyme. 
Incubate at 95 °C for 2 min and let the mixture cool 
slowly to room temperature (at this step the DNA re-
anneals). Add the enzyme and continue with your 
downstream application. 
 
Use fresh running buffer and run at low voltage to 
lower the temperature. High temperature might 
promote DNA denaturation during electrophoresis. 

Suboptimal 
Performance of DNA in 
sequencing, restriction, 
or ligation reactions 

DNA was 
damaged by UV 
light 

Reduce UV exposure time to a minimum when 
excising a DNA fragment from an agarose gel. 

 Carry-over of Before elution, centrifuge 5 min at 11,000 x g or 
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Suboptimal 
performance 
of DNA in sequencing, 
restriction, or ligation 
reactions 

ethanolic Buffer 
WB 
 
 
 
 
 
 
 
 
 
 
 
 
Carry-over of 
chaotropic salts 
 
Elution of DNA 
with buffers 
other than EB, for 
example TE 
buffer 
(Tris/EDTA) 
 
Not enough DNA 
used for 
sequencing 
reaction 
 
 
 
DNA was 
damaged by UV 
light 

incubate column for 5–10 min at 70 °C to remove 
ethanolic WB completely. 
Ethanolic contaminations are also indicated by gel 
loading problems (samples float out of gel slots). 
Remove the spin cup carefully from the centrifuge 
and collection tube without having the spin cup make 
contact with the flow-through. 
 
Use either a different brand of ethanol to 
reconstitute WB or ethanol that is not denatured. The 
denaturing components may not evaporate as fast as 
ethanol and end up concentrated in the eluate, 
inhibiting enzymes like ligase. 
 
Perform the optional washing step. 
 
 
Additionally, 250 μL WB can be loaded before the 
drying step. (Note: The volume of WB included in the 
kit is not sufficient for this modification for all 
preparations but can be ordered separately) 
 
 
 
EDTA might inhibit sequencing reactions. In this case 
it is recommended to re-purify DNA and elute in 
Buffer EB or water. 
 
Quantify DNA by agarose gel electrophoresis before 
setting up sequencing reactions. 
 
Reduce UV exposure time to a minimum when 
excising a DNA fragment from an agarose gel. 

Suboptimal 
performance 
of DNA in NanoDrop® 
Spectrophotometer 
Analysis or Agilent’s 
Bioanalyzer ( Low ratio 
A260 / A230 ) 

Carry-over of 
traces of silica 
particles or 
chaotropic salts  

NanoDrop® Spectrophotometer technology is very 
sensitive to any particles included in the sample 
material. To pellet the silica particles centrifuge > 2 
min and take the supernatant for furthercuse. 
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DNAbiotech is the 1st Iranian Biotechnology Company producing wide 

ranges of ready to use molecular buffers. These products are 

produced from the high quality ingredients and help researchers run 

their projects faster. 

 

Other products & services: 

 Cloning and expression of different recombinant peptides  

 Gene, Primer and peptide synthesizing 

 Bioinformatics services 

 Production of column based DNA extraction kits.  

 Production of secondary antibodies (goat anti mouse, anti 

rabbit and anti human antibodies, HRP conjugated).  

 Taq polymerase and PFU master mix 

 Molecular grade buffers (TAE, TBE, RIPA and….) 

 And …. 

For more information visit us at “www.dnabiotech.ir” 

 

More Products Launch Coming Soon! 

 

 


