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troduction

LISA is a common quantitative technique based on Ag — Ab
: mteractlon which is used to measure the concentration of an
| analyte in the solution.

*e term ELISA was coined by Eva Engvall and Peter Perlmann
at Stockholm Unlversny of Swe den in 1971.

r, Radioimmunoas ay R O?fd”es ribed by
alyn Sussman Yalow and Solomor son in 1960.
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Basic principle of ELISA

» ELISA is based on antigen-antibody interaction. Enzyme-

~ linked antibody (Ab) binds to the antigen (Ag) and the enzyme
\ yound to the antibody converts a colorless substrate

k *Iromogen) to a colored product WhICh indicates the

\ presence of Ag Ab interactic

Antibody Antigen Antigen-antibody complex
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Ar

asic principle of ELISA
igen (Ag)

‘Any molecule that induces the production of antibodies when

introduced into the body. _—
IS a foreign particjg_i)r,;g)n-self. Sometimes, self Ag also

induces antibody production, known as auto-antigen (condition is
due to break of tolerance leading t ) autoim

= Protein
= Carbohydrate molecu
= Microorganisms

= Allergens Graphical representation of antigens

= \iruses, etc.



3asic principle of ELISA
. Antibody (Ab)

‘= |tis a protein molecule produced by the immune system which helps in
~ protection against pathogens by neutralizing them.

Antobody isotypes: Classes of antibodies is known as Ab isotypes.
- Human antibodies have five isotypes; IgA, IgD, 1gG, IgE, and IgM. It
depends on the variable region.

A n’y»allotyp‘we alle '
ing to variation in Ab. HETT 4 o
Antibody idiot g ence of ant Jeterming

= Monoclonal Ab AN 3 s'made.in
can bind to certain targe e body, such a gens on the surface
of cancer cells.

= Polyclonal Ab (pAb): It is a mixture of antibodies that are secreted by
different B cell lineages but bind to a specific antigen.:

o

of the immunoglobulin genes




c principle of ELISA

Antibody (Ab)

Antigen-
binding

[ Variable region

Symbol of antibody (Ab)
[ Constant region



Nome and Structure

C’

Antibody Isotypes

LASSES OF IMMUNOGLOBUILINS (Igs)

Choracteristics ond Functions

b TR 5

Maost abundant, about 75% of all antibodies in the body: found in blood, lymph, and the
intestines: monomer (one unit) structure, Protect against bacteria and viruses by enhancing
phagocytosis, neutralizing toxins, and triggering the complement system. The only antibodies (o
pass the placenta from mother to fetus and thereby confer some immune protection in newborns,

Make up about 15% of all antibodies in the body: occur as monomers and dimers (two units).
Found in tears, saliva, mucus, milk, gastrointestinal secretions, blood, and lymph. Levels
decrease during stress, lowering resistance to infection. Provide localized protection on mucous
membranes.

About 5 to 10% of all antibodies: occur as pentamers (five units): first antibodies to be secreted
by plasma cells after an initial exposure to any antigen: found in blood and lymph. Cause agglu-
tination and lysis of microbes. Also present as monomers on the surfaces of B cells, where they
serve as antigen receptors. A and B agglutinins, which bind to A and B agglutinogens on the
surface of red blood cells, are TgM antibodies,

gk L'(.- 4 J_g

Less than 1% of all antibodies: occur as monomers: found in blood, in lymph, and on the sur-
faces of B cells as antigen receptors. Involved in activation of B cells,

Less than 0.1% of all antibodies; occur as monomers; located on mast cells and basophils and
are involved in allergic reactions.



c principle of ELISA

Secondary
antibody

Primary
antibody

Different antigens in sample



Basic Steps Of
Enzyme-Linkec

1. Load student samples
knowns) i icate into
Immunosorbant harbepomplesdeturiraiiond
Incubate for 5 minutes. Rinse.
Assay
2. Add primary antibody to
all wells. Incubate for 5 minutes.
Rinse.
3. Add enzyme-linked
secondary antibody to all wells.
T Incubate for 5 minutes. Rinse.
Y Antibody
Q  HAP enzyme
o tate ME) & Add enzyme substite o

all wells. Incubate for 5 minutes.




laterials required

Sample (It may be serum, CSF, sputum, urine, semen, culture
upernafént, stool, etc.)
| o
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ISA reader

£

i ar"

Antibodies (Primary and Secondary/enzyme-linked)
. Y .v".*h *\. 4 o R ‘

> 2 microtiter plate >R »',"J;Q,ﬂ
- A

ard ( 0 = L ’

= Blocking :

o’

= Washing buffer

=  Substrate



laterials required

Incubator

ltipipette
cropipette



agents required
Composition

0.01 M Phosphate Buffer
+ 0.15 M NacCl (PBS)

Diluting/Washing Buffer 0.01 M Phosphate Buffer
+0.50 M NaCl + 0.1% Tween 20

Blocking Buffer Bovine Serum Albumin
(BSA)

Enzyme Horse-redish peroxidase
(HRPO)

Chromogenic Substrate Trimethyl benzidine
(TMB)

Stop Solution 0.5 M H,SO,

Coating Buffer




",_crotiter plate

at bottom (F-bottom), bottom
‘with minimal rounded edges (C-
ottom) V-shaped bottom (V-
tom d U- -shap

ewas
N2

Microtiter is a registered trademark in the
United States, so it should be used with
proper atribution.

gd bottom SU-

-

- ELISA plate: It is usually a PVC (polyvinylchloride) or polystyrene or
polypropylene or polycarbonate microliter plate having 6, 12, 24, 48, 96,
84 or 1536 wells of varied capacity arranged in a 2:3 rectangular matrix.
are developed with 3456 or 9600 well or strip of microplate. It may

wells volume
number | arrangement [mi]
6 2x3 2-5 (= : =l
@ e |m|onoaoosids
24 46 05-3 |2
18 |6xs 0515 [§QRUQOQOOOOV0)
%6 |8x12 0.1-03 |[HOOCCOCOOO000) |
384 16x24 0.03-0.1 96-well
1536 | 32x48 0.005-0.015; Usage in UHTS (Ultra HTS)
3456 | 48x72 0.001-0.005; Usage in UHTS (Ultra HTS).




esults Interpretation

Negative

Positive Assay Control

Patient A Patient C

Patient B



ypes of ELISA

\ere are two types of ELISA:

- =
Qualitative ELISA: The method of ELISA which is performed to
only determine the pres‘éhc or absence of an antigen in the
sample. | It does not tell abou he concentratic of antigens in

» - ._:.. & O mh .

Ou
to deter A
type of titer in which'e :

concentration of an antigen in a solution is done.



rvpes of ELISA

. Competitive ELISA or Inhibition ELISA: A type of ELISA in which the
~ concentration of an antigen is measured by detection of signal interference
caused due to competitive binding.

N *n-competitive ELISA: A type of ELISA in which the analyte is allowed to

‘bind with an excess amount of labeled antibody. It is considered more
" sensitive than competitive ELISA. It may be classified as a two-site
nmunometric assay and a smgle antibody immunometric L It can be

into three Vg Q"

Di ect E _In this type, the antic ml II. only an el yme -labele
prima %’iﬁ, is used,; | no /

Indirect ELISA: Sttype, the N is imr 3 hothee

and a secondary antibody at g/ A Secondary an F—"&J s

in this case.

enzyme

Sandwich ELISA: In this type, the antibody is immobilized to the plate called a
capture antibody. In addition, the detection antibody is used which generally includes
the unlabelled primary antibody and the enzyme-linked secondary antibody.



“Competitive ELISA
- As discussed, the reference antigen is pre-coated on a multi-well plate.
— The samplg IS pre-incubated with labeled antibodies and added to the

\ eandard antigen-coated wells.
(_ Unbound antibody is removed by washing the plate (the more antigen in

the sample, the less antibody will be able to bind to the antigen in the

e “competition”). Y « "
€ 7 ilel R :J.LA‘ % "‘- -
‘ condar body that e L
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ibody and

.(_“

= A substra 20
or fluorescent signa

- Appearance of color indicates a negative test (absence of antibodies),
while the absence of color indicates a positive test (presence of
antibodies).



ompetitive ELISA

= ; ; Substrate
Samples including low levels = ¥ o

¢
of the mretprowin YYYY 7#?% -~ ?¢¢Y‘

YYYY \\\\\
Substrate

Absorption

5 " b (‘ & / -
Samples including high levels e .l é —> # B ——" g
of the target protein Y XY YYY 2
YAmlbody m Target protein ; Enzyme-labeled antigen Enzyme reaction

https://ruo.mbl.co.jp/bio/e/support/method/elisa.html



i éct ELISA

ntigen s iImmobilized to the microtiter plate wells.

Primary Iah&ed antibody is used.

3 econdary antl body.

Primary antibody dlrectly binc

e

.\.".,, rl el ' :\F‘;"Qti

ubstrate cea\ T ‘
Qe a __ 0 Enzyme

= |n this wa

Primary antibody
conjugate



irect ELISA
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. N
s of direct ELISA

\ \
. .

L_J L:?_:?_JJ 333 ]
 Target protein  ={ Enzyme-labeled antbody ~ Enzyme reacton 0 — Avgeniond

https://ruo.mbl.co.jp/bio/e/support/method/elisa.html



idirect ELISA
‘ Amti.g‘e\h Is immobilized to the microtiter plate wells.

Both a primary antibody and a secondary antibody are used.
econdary antibody rs.Lg’B‘é@ W|th an enzyme

Primal ant|bod( binds to the | atis immobilized to the plate.

Secondary antibody
conjugate

N

— Finally,
Ab reacts with | (
visible signal that can be measured.

— |n this way, the antigen is detected.




irect ELISA

~

S .
3 strate a
i) Lead g
Y Antibody m Target protein * Enzyme-labeled antibody ~ Enzyme reaction | A—

https://ruo.mbl.co.jp/bio/e/support/method/elisa.html



ndW|ch ELISA

C;pture antibody is immobilized to the microtiter plate wells.
Capture antlbody binds to the antlgen added to the wells.

n addition to capture Ab prlmary and secondary detection antibodies
are added. & D

= . ‘ )
Unl prlm detectio antlb binds to the ;\
g, the ound to Abgg i &
- 2 N
e i |
primary gete A b Q

— Finally, the enzyme-linked'te
detection Ab reacts with its substrate to
produce a visible signal.

Capture antibody
= |n this way, the antigen is detected.



ndwich ELISA

S )

T <
S of direct ELISA

Subsuam

yrrel LMYJ -1

Y Antibody  m Target protein * Enzyme-labeled antibody

~ Enzyme reaction

3

Absorption

0 ——> Antigen lovel

https://ruo.mbl.co.jp/bio/e/support/method/elisa.html



zymes of ELISA

= Most commonly used is horseradish peroxidase.

= Alkaline phosphatase

3-galactosidase

= |actoperoxidase 1
S

Tet;f‘pthyl benzidine |
F LVA

In the case of peroxidase, the substrate hydrogen peroxidase is converted into
water and O, in the presence of electron donors like diaminobenzidine or 4-
chloronaphthol which themselves oxidized in the reaction.
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Oxidation of diaminobenzidine produces dark brown color while that of 4-
chloronaphthol yields purple color which is the basis of ELISA.




nzyme substrate of ELISA

Enzyme Substrate | Chromogen Stopping
Horse radish p-NPP p-NPP + diethandamine + 1M NaOH
peroxidase MgCl,

Horse radish H,O, Tetramethylbenzidine + 1M H,SO,
peroxidase Phosphate-citrate buffer

Alkaline H,0O, O-phenylenediamine + HCI 1M HCI
phosphatase

B

The substrate should be initially colorless, and after degradation by the
enzyme, it should be strongly colored or fluorescent.
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The only way you see results

is if you stay consistent




