ELISA experiment operation points
What special secrets hide behind ELISA
incubation?

There are generally two antigen-antibody reactions in ELISA, after the addition of the
sample and after the addition of the enzyme conjugate. The completion of the

antigen-antibody reaction requires a certain temperature and time, and this holding

process is called incubation.
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Timing of incubation
The incubation step is the most problematic step in the ELISA assay. The incubation
time of the commercial kits currently available on the market is generally 30-120

minutes. Insufficient incubation time may affect the measurement.

ELISA is a solid-phase immunoassay in which the binding of antigen and antibody
occurs only on the surface of the solid phase. Taking the antibody-coated sandwich
method as an example, the antigen in the specimen added to the wells do not all
have an equal chance to bind to the solid-phase antibody, but only the antigen in the
layer of solution closest to the wall of the wells comes into direct contact with the
antibody. This is a gradual equilibrium process and therefore requires diffusion to
reach the end point of the reaction. The same is true for the subsequent addition of
enzyme-labeled antibodies that bind to the solid-phase antigen. This is why ELISA

reactions always require a certain amount of incubation time.



Within a certain temperature range, the time required for incubation is opposite to

the temperature, i.e. the higher the temperature, the shorter the time required.

Temperature of incubation

Temperatures commonly used for incubation include 43°C, 37°C, room temperature,
and 4°C (refrigerator temperature.) 37°C is the temperature commonly used for
holding in the laboratory and is the appropriate temperature for most

antigen-antibody combinations.

When setting up an ELISA method for kinetic studies, two antigen-antibody reactions
are usually carried out at 37°C for 1-2 hours, and the production of products can
reach its peak. To accelerate the reaction, the temperature of the reaction can be
increased, some tests are carried out at 43°C, but it is not advisable to use a higher
temperature. Antigen-antibody reactions are more complete at 4°C, and in
radioimmunoassays, the reaction is more often made overnight in the refrigerator to
form the most precipitate. However, because of the time required is too long, in

ELISA is generally not used.

Incubation method

Incubation is commonly done by the Incubator, microwave radiation, and water
incubation. The water incubation method can better solve the difference in
absorbance between the results of the peripheral wells and the central wells due to
uneven heating ("edge effect", i.e., the peripheral wells are darker than the central
wells). The microplate can be placed in a water incubation, and the bottom of the
plate should be attached to the water surface, so that the temperature is rapidly
equilibrated, to avoid evaporation, should use a plate cover or plastic sticker sealing

paper or plastic wrap, let the plate float on the water surface.

If an incubator is used, the microplate should be placed in a wet box, which should
be made of a material with good heat transfer properties (e.g. metal, etc.), with a
wet gauze pad at the bottom of the box, and the microplate placed on the wet gauze.

The wet box should be pre-warmed to the specified temperature in the incubator



first, especially when the temperature is low. To avoid reading errors caused by
water vapor or abrasion on the bottom of the microplate, it is usually kept warm in a
blast thermostat, and this process must be done by using a plate cover on top of the

microplate to avoid evaporation.

Whether it is water incubation or wet box incubation, the microplates should not be
stacked to ensure that the temperature of each plate can be equilibrated quickly.
Room temperature incubation of the reaction, the operation of the room
temperature should be strictly limited to the specified range, the standard room
temperature temperature is 20-25 °C, but the specific operation can be controlled

according to the requirements of the manual.

For room temperature incubation, the microplate should be placed flat on the
operating table. It should be noted that the temperature and time of incubation
should be accurate as specified. To ensure accurate time, one person should not

operate and measure more than two plates at a time.

Regarding the incubation, note in the actual measurement operation

e Different incubation environments have an impact on the test results, the
operation should strictly follow the instructions to control the incubation time and

temperature, and pay attention to the closure to avoid edge effects.

e To ensure that the temperature of each microplate can quickly reach equilibrium,
do not place the plates on top of each other, set the temperature and time in strict
accordance with the instructions, generally after adding the sample to be tested so
that it and the solid-phase antigen (antibody) placed in the environment of 37°C
incubation. Because of the construction of many thermostats, the temperature and
detection of the temperature is not the temperature of the microplate, so when
using the thermostat incubation is recommended to place the thermometer next to

the microplate, to ensure that the temperature is 37 °C.



e The difference between the effects of dry and water incubation is more
pronounced, and it is recommended to use water incubation, taking care to place

the solid-phase plate in water to prevent uneven heating.

e The reaction temperature of the ELISA kit is generally set at 37°C, and if it is placed
at this temperature for 30 minutes, there will be more water evaporation, and for
the whole reaction system, the concentration of various reactants will increase,
which will surely lead to an increase in the final OD value of the reaction, so when
incubating, use plater cover to avoid evaporation of the specimen or dilution

solution.

e The reaction time at a certain temperature set by the ELISA kit is not the endpoint
of the reaction. Increasing the temperature of the reaction will accelerate the
reaction, as well as prolonging the time will affect the reaction, so that the extent of
the reaction obtained will be deeper than that detected by the kit, and will also

cause a high negative value or false positive.

The rigor of experimental operation is inextricably linked to the specification of
experimental operation. Unused reagents should be stored according to the
requirements and should be warmed back to room temperature (20-25°C) before
use. Never mix different batches of reagents, and always check the precision of the

microplate reader and pipettes.

ELISA looks very simple, but in the actual operation process, must not be taken
lightly, in addition to rigorous and standardized experimental operations,
high-quality reagent kits and a professional technical team are also a guarantee of
accurate results!



