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Electrophoresis of agarose gel, which separates and sizes of linear fragments of DNA and RNA, is perhaps the most basic and necessary method in molecular biology. It is commonly used to analyze PCR products, plasmid DNA and digestive restriction products. This is the first step to analyze specific DNA and RNA fragments on the northern and southern blots. In this block, we
provide both written instructions and photographic images to take the reader from preparing the first agarosa gel to analyze the results and determine the size of the DNA sample. We include two protocols: electrophoresis agarose gel (usually used for DNA analysis) and denature gel electrophoresis (for RNA analysis). We have divided each protocol into four main stages: (1)
preparation and filling of agaroz gel; (2) preparing and loading samples; (3) Agaroz gel works; and (4) coloring the gel with a fluorescent ethydia bromide spot to visualize DNA and RNA. Digital image 3 plasmid digests restrictions work at 1% w/b agarosa gel, 3 volt/cm, colored bromide etidia. The DNA size marker is a commercial 1 kBp ladder. The position of the wells and the
direction of DNA migration are noted. Electrophoresis agarose gel is a method of gel-electrophoresis used in biochemistry, molecular biology, genetics and clinical chemistry to separate a mixed population of macromolecules such as DNA or proteins in the agarosa matrix, one of the two main components of agar. Proteins can be separated by charge and/or size (isoelectric focus
of agarose electrophoresis is essentially the size independent), and FRAGMENTs of DNA and RNA along length. Biomolecules are separated by using an electric field to move charged molecules through the agarose matrix, and biomolecules are separated by size in the agaroz gel matrix. The Agarose gel is easily cast, has relatively fewer charged groups, and is particularly
suitable for separating the DNA range of size most commonly found in laboratories, which explains the popularity of its use. Separated DNA can be seen with a stain, most often under ultraviolet light, and DNA fragments can be extracted from the gel with relative ease. Most of the agarosa gels used between 0.7-2% dissolve in a suitable electrophoresis buffer. The properties of
agarose gel agarose gel, cast in a tray to be used for the gel-electrophoresic gel Agarosa is a three-dimensional matrix formed of jarrose molecules in super-wheeled beams, which are aggregated into three-dimensional structures with channels and pores through which biomolecules can pass. Melting temperature differs from gelication temperature, depending on the sources, the
agarose gel has a gel temperature of 35-42 degrees Celsius and melting point There are also low-smelt and low-gel-forming agarosis made with chemical modifications. The agarosa gel has a large pore size and good gel strength, making it suitable as an anticonvation environment for DNA electrophoresis and large protein molecules. The pore size of the 1% gel has been
estimated to be between 100 nm to 200-500 nm, and its gel strength allows the gels to be diluted as much as 0.15% to form a plate for gel electrophoresis. Low concentration gels (0.1-0.2%) however fragile and therefore difficult to handle. The agarose gel has a lower permissive force than polyacrylamide gel for DNA, but has a larger separation range, and is therefore used for
DNA fragments usually measuring 50-20 000 b/d. The resolution limit for a standard electrophoresis agarosis gel is about 750 kb, but a resolution of more than 6 MB is possible with pulsed electrophoresis of the field gel (PFGE). It can also be used to spread large proteins, and it is the preferred matrix for gel-electrophoresis particles with an effective radius of more than 5-10 nm.
The 0.9% agaroz gel has pores large enough to enter the T4 bacteriophage. Polymer agarosis contains charged groups, in particular pyruvat and sulfate. These negatively charged groups create a flow of water in the opposite direction to the movement of DNA in a process called electroendosmosis (EEO), and can therefore slow down the movement of DNA and cause the bands
to blur. Higher concentration gels will have a higher electro-endosmotic flow. Low EO Agarosis is therefore generally preferable to use in agarosis gel electrophoresis nucleic acids, but high EO Agarosis can be used for other purposes. Lower levels of low-agarose eO sulfate, especially low-melting point (LMP) agarose, are also useful in cases where DNA extracted from the gel
should be used for further manipulation, as the presence of contaminants may affect some subsequent procedures, such as dressing and PCR. The zero agarosis of EEO, however, is undesirable for some applications as they can be made by adding positively charged groups, and such groups can affect subsequent enzyme reactions. Electroendosmosis is the reason why
agarosis is used in the preference of agar, as the agaropectin component in agar contains a significant number of negatively charged sulfate and carboxyl groups. Removing agaropectin in agarosis significantly reduces EEO, as well as reduces non-specific asorpation of biomolecules to the gel-like matrix. However, for some uses, such as electrophoresis serum proteins, high EEO
may be desirable, and agaropectin can be added to the gel used. Migration of nucleic acids in agarose gel Home article: Gel electrophoresis nucleic acid Factors affecting Nucleic acid in gel plasmid drugs usually show the main band of supercoiled DNA with other weak bands in the same band. Note Note By convention, the DNA gel is displayed with smaller DNA fragments closer
to the bottom of the gel. This is because historically DNA gels have been running vertically and smaller DNA fragments move down faster. The migration of nucleic acids can be affected by a number of factors: the size of the gel-forming pores (the concentration of the gel), the size of the DNA electrophora, the voltage used, the ionical strength of the buffer and the concentration of
intercalizing dye, such as etidia bromide when used during electrophoresis. Smaller molecules travel faster than larger molecules in the gel, and the 2,000-year-old DNA moves at a rate inversely proportional to the number of base pairs. This connection, however, breaks down with very large fragments of DNA, and the separation of very large DNA fragments requires the use of
pulse field gel electrophoresis (PFGE), which applies alternating current from two different directions and large fragments of DNA are separated as they reorient themselves with a change in current. For standard agaroz gel electrophoresis, larger molecules are better at using a low-concentration gel, while smaller molecules are better separated at high gel concentrations. High gel
concentrations however require a longer run time (sometimes days). THE movement of DNA may be affected by the conformation of a DNA molecule, for example, super-cosy DNA usually moves faster than relaxed DNA because it is tightly coiled and therefore more compact. In normal plasma DNA training, several forms of DNA may be present. Plasmid gel-electrophoresis
usually shows a negatively twisted shape as the main band, while the nicked DNA (open circular shape) and relaxed closed circular shape are displayed as secondary strips. The speed with which different forms move however can change using different electrophoresis conditions,14 and the mobility of a larger circular floor can be more strongly affected than the linear DNA by the
size of the gel pore. Ethidium bromide, which is recalibrated in circular DNA, can alter the charge, length, and superheliability of the DNA molecule, so its presence in the gel during electrophoresis can affect its movement. For example, a positive charge of etidia bromide can reduce DNA movement by 15%. Electrophoresis of agarose gel can be used to solve circular DNA with
different super-wheeled topology. DNA damage due to increased cross-communication will also reduce the migration of electrophoretic DNA depending on the dose. The rate of DNA migration is proportional to the voltage used, i.e. the higher the voltage, the faster the DNA moves. The solution of large DNA fragments is however lower at high voltage. DNA mobility can also
change in a non-stationary area - an area that periodically changes, the mobility of DNA of a certain size significantly down in the cycling frequencies. This phenomenon can lead to inversion of the band in the field of inversion gel electrophoresis (FIGE), in which large fragments of DNA move faster than smaller ones. Migration anomalies of Smiley gels - this edge effect is caused
when the voltage is applied too high for the used concentration of the gel. DNA overload - DNA overload slows the migration of DNA fragments. Pollution - The presence of impurities, such as salts or proteins, can affect the movement of DNA. The mechanism of migration and separation Negative charge of its phosphate spine moves DNA towards a positively charged anode
during electrophoresis. However, the migration of DNA molecules into a solution, in the absence of a gel-like matrix, does not depend on the molecular weight of electrophoresis. Thus, the gel matrix is responsible for dividing DNA in size during electrophoresis, and there are a number of models explaining the mechanism of separation of biomolecules in the gel matrix. The Ogston
model, which treats the polymer matrix as a sieve, is widely recognized. A ball protein or random DNA coil moves through interconnected pores, and the movement of large molecules is likely to be obstructed and slowed by collisions with a gel-like matrix, and molecules of different sizes can be separated in this process of hydrogen. The Ogston model however breaks down for
large pore molecules considerably smaller than the size of the molecule. For DNA molecules larger than 1 kb, the replication model (or its variants) is most commonly used. This model suggests that DNA can crawl in snake fashion (hence the reprint) through pores like an elongated molecule. The biased reptation model applies at a higher electric field strength, whereby the
leading end of the molecule is strongly biased in the future direction and pulls the rest of the molecule forward. In real time, fluorescence microscopy of the stained molecules, however, showed a more subtle dynamic during electrophoresis, with DNA showing significant elasticity as it alternately stretching towards the applied field and then contracting into a ball, or becoming
connected in u-shaped form when it hits the polymer fibers. The general procedure Details of the agarose gel electrophores experiment may vary depending on the methods, but most of them follow the general procedure. Play a multimedia video showing the rig assembly and loading/launch of the gel. Casting gel Loading DNA samples into wells of agarose gel using multichannel
pipette. The gel is prepared by dissolving the agarosa powder in the appropriate buffer, such as TAE or TBE, which will be used in electrophoresis. Agarosa dissipates in the buffer before being heated to almost boiling point, but avoids boiling. Molten agarosa can cool down enough Pouring the solution into the cast as the cast can deform or crack if the solution is too hot. The
comb is placed in the cast to create wells to load the sample, and the gel must be fully installed before use. The concentration of the gel affects the resolution of DNA separation. The agarosa gel consists of microscopic pores through which the molecules pass, and there is an inverse relationship between the size of the pore of the agarzoic gel and the concentration - the size of
the pores decreases as the density of the agarosa fibers increases. The high concentration of the gel improves the separation of smaller DNA molecules, while the decrease in the concentration of the gel allows the separation of large DNA molecules. This process allows you to separate fragments from 50 base pairs to several megabaibs depending on the concentration of the gel
used. Concentration is measured in the weight of agarosa over the volume of the buffer used (g/ml). For a standard electrophoresis agaroz gel, the 0.8% gel gives a good separation or resolution of large FRAGMENTs of DNA 5-10kb, while the 2% gel gives good resolution for small fragments of 0.2-1kb. 1% of gels are often used for standard electrophoresis. High percentage gels
are often fragile and cannot be fitted evenly, while low-interest gels (0.1-0.2%) are low in gels. fragile and not easy to handle. Low-smelt agarose gels are also more fragile than conventional agaroz gel. The low-melting agarose point can be used on its own or simultaneously with standard agarosis to separate and isolate DNA. PFGE and FIGE are often used with a high
percentage of agarosa gels. Loading samples Once the gel is installed, the comb is removed, leaving wells where DNA samples can be loaded. The buffer is mixed with a DNA sample before the mixture is loaded into the wells. The loading buffer contains a dense compound that can be glycerol, sucrose, or Ficoll, which increases the density of the sample so that the DNA sample
can sink to the bottom of the well. If the DNA sample contains residual ethanol after it is made, it can float out of the well. The loading buffer also includes colored dyes such as cyanol xylene and bromophene-blue, used to monitor the progress of electrophoresis. DNA samples are loaded with a pipette. Electrophoresse slab of agaroz gel in an electrophores tank with bands of dyes
indicating the progress of electrophoresis. DNA is moving towards the anode. Electrophoresis of agaroz gel is most often done horizontally in underwater mode, in which the plate gel is fully immersed in the buffer during the electrophoresis. It is also possible, but less often, to perform electrophoresis vertically, as well as horizontally with the gel raised on the agary legs with the
appropriate apparatus. The buffer used in the gel is the same as the running buffer in the electrophoresis tank, so an underwater electrophoresis is possible with For optimal RESOLUTION of DNA of more than 2 kb in a standard electrophoresis gel, it is recommended from 5 to 8 B/cm (the distance per cm refers to the distance between the electrodes, so the recommended
voltage will be 5 to 8 multiplied by the distance between the electrodes per cm). The tension may also be limited by the fact that it heats the gel and can cause the gel to melt if it works at high voltage for a long period, especially if the gel is used by LMP agaroz gel. Too high voltage can also reduce resolution as well as causing strips of bands for large DNA molecules. Too low
voltage can lead to an expansion of the band for small FRAGMENTs of DNA due to variance and diffusion. Because DNA is not visible in natural light, the progress of electrophoresis is controlled by colored dyes. Siselen cyanol (light blue) comigres large fragments of DNA, while bromofeno-blue (dark blue) comigrates with smaller fragments. Less commonly used dyes include
Cresol Red and Orange G, which migrate ahead of the bromophine-blue. The DNA marker also works together to assess the molecular weight of DNA fragments. Note, however, that the size of circular DNA like plasmids cannot be accurately measured using standard markers if it has been a linear limit digest, as an alternative to a supercoiled DNA marker can be used. Coloring
and visualizing gel with ultraviolet light: DNA-colored bromide etidia appears as glowing orange stripes. DNA as well as RNA are usually visualized by staining etidia bromide, which pumps into the main grooves of DNA and fluoresces under ultraviolet light. Intercalization depends on the concentration of DNA and thus the high-intensity band will indicate a greater amount of DNA
compared to a band of lower intensity. Etidia bromide can be added to the agarosis solution before it gels, or THE DNA gel can be painted later after electrophoresis. Destaining gel is not necessary, but can produce better images. Other dyeing methods are also available; examples include SYBR Green, GelRed, methylene blue, shiny cresal blue, blue nile sulfate and crystal
purple. SYBR Green, GelRed and other similar commercial products are marketed as safer alternatives to bromide ethydia, as has been shown to be mutagenic in the Ames test, although the carcinogenic bromide ethydia has not actually been established. SYBR Green requires the use of a blue light transiluminator. DNA stained with crystal purple can be seen under natural light
without the use of a UV transiluminator, which is an advantage, however it cannot produce a strong band. When dyeing bromide, etidy gel is treated with (UV) trans porthillator. UV radiation excites electrons in the fragrant ring of etidia bromide, and as soon as they return to the state of the earth, light is released, released, DNA and ethydia bromide complex fluoresce. Standard
transiluminators use wavelengths of 302/312 nm (UV-B), but exposure to DNA on UV radiation in just 45 seconds can damage DNA and affect subsequent procedures, such as reduced conversion efficiency, in vitro transcription and PCR. Therefore, the impact of DNA on UV radiation should be limited. Using a higher wavelength of 365 nm (UV-A range) causes less DNA damage,
but also produces a much weaker fluorescence of etidia bromide. Where you can select multiple wavelengths in a transistor, a shorter wavelength will be used to capture images, while a longer wavelength will be required to work on the gel over a long period of time. The trans porthole device may also contain image capture devices, such as a digital or polaroid camera, that allow
you to make or print a gel image. For gel electrophoresis protein, strips can be visualized with Kumassi or silver stains. Cutting out slices of agarose gel. Protective equipment must be worn when using a UV transillion. Downstream procedures separated strips of DNA are often used for further procedures, and a strip of DNA can be cut from the gel as a slice, dissolved and
purified. Pollution, however, may affect some downstream procedures, such as PCR, and low melting point agarosis may be preferable in some cases because it contains fewer sulfates, which may affect some ensimatic reactions. The gels can also be used for blotting techniques. Buffers In general, the ideal buffer should have good conductivity, produce less heat and have a
long life. There are a number of buffers used for agarosis; nucleic acids include tris/acetate/EDTA (TAE) and Tris/Borat/EDTA (TBE). The buffers used contain EDTA to inactivate many nucleases that require a divalent katia for their function. Borat in the TBE buffer can be problematic, as borat can polymerize and/or interact with cis diols, such as TE, which are found in RNA. TAE
has the lowest buffer capacity, but provides the best resolution for larger DNA. This means lower voltage and more time, but a better product. Many other buffers were offered, such as lithium borat (LB), electric histidine, product buffers that matched the PW, etc.; in most cases, the intended justification is a lower current (less heat) and or corresponds to ionic vehicles, resulting in
a longer buffer life. The tris phosphate buffer has a high buffer ability, but cannot be used if DNA extracted should be used in a phosphate sensitive reaction. Lb Relatively new and inefficient in solving fragments more than 5 kbps; However, with its low conductivity, a much higher voltage can be used (up to 35 B/cm), which means a shorter analysis time for conventional
electrophoresis. As low as one size difference the base pair can solved in 3% agarrhic gel with extremely low conductivity of the environment (1 mmm lithium borat). Another buffer system can be used in specific applications, such as barbituric acid-sodium barbiturate or tris barbiturate buffers can be used in agarose gel electrophoresis proteins, for example, in detecting abnormal
protein distribution. Applications estimate the size of DNA molecules after digestion using restriction enzymes, for example, in limiting the mapping of cloned DNA. Analysis of polymerase chain reaction products (PCR), for example, in molecular genetic diagnosis or genetic fingerprinting, separation of DNA fragments for extraction and cleaning. Separation of limited genomic DNA
before transmission of southern or RNA to northern transmission. Protein separation, for example, screening of protein abnormalities in clinical chemistry. The agarosis gels are easily cast and treated compared to other matrixes, and nucleic acids do not chemically change during electrophoresis. Samples are also easy to recover. After the experiment is complete, the resulting gel
can be stored in a plastic bag in the refrigerator. Electrophoresis is performed in buffer solutions to reduce pH changes due to the electric field, which is important because the charge of DNA and RNA depends on pH, but running too long can exhaust the buffer capacity of the solution. In addition, different drugs of genetic material cannot migrate consistently with each other, for
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