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What are Antibodies?
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Immune Responses to Infection




Antibodies Bind to Proteins

Copyright @ The McGraw-Hill Companies. Inc. Permission required for reproduction or display.
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What do Antibodies Look Like?

There are many kinds of antibodies,
also called Immunoglobins (“Ig”).

The most common is called “IgG.”

"IlgM scheme". Licensed under CC BY-SA 2.5 via Wikimedia Commons - http://commons.wikimedia.org/wiki/File:IlgM_scheme.svg#fmediaviewer/File:IgM_scheme.svg
http://www.greatplainslaboratory.com/home/eng/total_igg_vs_igg4.asp http://www.rcsb.org/pdb/101/motm.do?momID=136
http://www.scq.ubc.ca/mucosal-immunity-and-vaccines/ http://www.turbosquid.com/FullPreview/Index.cfm/ID/605294



How do 2 genes create antibodies that
can bind to any foreign object?
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Isotypes:
* IgA
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* |gM




Antibody Diversity is Achieved via Genetic
Recombination
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The Human Genome Contains Multiple Heavy
and Light Chain Gene Segments

Number of functional gene segments
in human immunoglobulin loci
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chains chain
Segment
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Diversity (D) 0 0 25

Joining (J) 5 4 6

Figure 4-3 Immunobiology, 7ed. (© Garland Science 2008)



Antibody Model Activity
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Gather Your Materials

|

/x * 2 long chenille stems of the
| \ same color = 2 heavy chains
{

', “ e 2 short chenille stems of the

| same color = 2 light chains

* 4 small black chenille stem
pieces = disulfide bonds
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Disulfide Bonds on Heavy Chains

e Use two black
‘disulfide bonds’ to
attach the two heavy
chains to each other

e Bend the two ‘arms’ of
the antibody model
apart P
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Disulfide Bonds on Light Chains

* Attach each light
chain to each

heavy chain using
1 disulfide bond
each




Increasing Antibody Diversity:
V(D)J Regions

* Heavy Chains:

Heavy Chain e Choose 2 “V” beads
V D
% e oJ. e Choose 2 “D” beads
., Light Chain * Choose 2 “)” beads
ojo

* Light Chains:
* Choose 2 “V” beads
* Choose 2 “)” beads
o, S * Light chains don’t
have D regions




Increasing Antibody Diversity:
V(D)J Regions
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Final Antibody Structure:
Each One is Different!
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Antibodies Can be Used as Research
Tools

Stimulate B cells with a foreign protein of interest
Immortalize B cell to grow in culture

Produce large quantities of antibody to protein of
Interest

Label antibody with fluorescent molecule or other type
of detectable marker

Use labeled antibody to bind to and detect protein of
Interest:

o on cells

o In an assay



National Cancer Institute (NCI) Definition
of a Biomarker

* “A biological molecule found in blood, other
body fluids, or tissues that is a sign of a
normal or abnormal process, or of a condition
or disease.”

* Biomarkers are used to differentiate between
a person affected by a disease and a person
without the disease.



Types of Biomarkers

* Proteins (enzyme, receptor etc)

* Nucleic acids (microRNA, other non-coding
RNA)

* Antibodies

* Peptides

* Changes in gene expression

* Changes in metabolic sighature



Biomarker Detection

Circulation:

— Blood, Serum, Plasma

Excretions or Secretions:

— Stool, Urine, Sputum

Tissue:

— Requires biopsy or other imaging

Genetic:

— DNA or RNA isolated from patient tumor cells



Questions that can be answered by cancer biomarkers

Prognostic Diagnostic Predictive
Is it likely to What type of Is this the
develo S optimal
P cancer is it?
drug for my

this cancer?
cancer?

Pharmacodynamics Recurrence
What’s the Will the
optimal dose | cancer
for my body? | return?

"Cancer biomarker figure” by K.go2011 - | made it in power point tonight and saved it as an imagePreviously published: Not published.

Licensed under CC BY-SA 3.0 via Wikimedia Commons -
https://commons.wikimedia.org/wiki/File:Cancer_biomarker_figure.png#/media/File:Cancer_biomarker_figure.png



Examples Uses of Biomarkers

Determination of a patient’s risk of developing cancer
— BRCA1, BRCA2 mutations (breast cancer, ovarian cancer)

Diagnosis of a patient’s cancer — determination of the
presence of disease

— Elevated levels of CEA (lung cancer)

— Genetic translocations/Philadelphia chromosome (AML)

Determine prognosis -- can the disease be treated
successfully

— Elevated levels of metallopeptidase inhibitor | (TIMP |) — a
marker associated with more aggressive forms of multiple
myeloma

How should the cancer be treated

— Kras mutations and anti-EGFR treatment (colorectal cancer)



Biomarkers found in bodily fluids are
the easiest to sample

They are often detected using the

ELISA test

Breast Cancer Antigen CA 27.29 is
found on the MUC1 protein.



MUC-1

e Found on the surface
of cells

e Altered form found in
breast caner cells

* Part of MUC-1, called
CA 27.29, is shed from
the cell surface during
metastasis

ectodomain
\

B P Danysh et al, Theranostics (2012) 2: 277-28



MUC-1 Biomarker
CA 27.29
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MUC1: A Target Molecule for Cancer Therapy
R Singh and D Bandyopadhyay, Cancer Biol and Therapy (2007) 6: 481-486



ELISA Activity



ELISA: Analyzing Many Samples at
One Time

ELISA Plate During Development ELISA Plate After Development is Stopped
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Horseradish Peroxidase (HRP)

e Found in the roots of horseradish plants

e Converts a substrate (3,3’,5,5’-
Tetramethylbenzidine or TMB) from a
colorless solution to a blue solution

e Because this is an enzymatic reaction, it
will continue to completion unless
“stopped” with acid (1M H,SO,)
Amount of color is a measure of amount of
analyte initially present
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Basic ELISA Steps:
ELISA Models

Coat Plate with Antigen
Block unbound space on plate to prevent non-specific binding
Add patient samples, positive and negative controls

Wash away unbound protein
Add enzyme-conjugated antibody

Develop by adding substrate (TMB) for enzyme (HRP)

Stop the reaction
Analyze data




Different Types of ELISA

Indirect Sandwich
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Sandwich ELISA:
Enzyme-Linked Secondary Antibody

Primary or Secondary
Capture/Coating Antibody Color
Antibody g [specific for Ag:
Blocker  Antigen Substrate

[specific for Ag] Conjugated to HRP]
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Coat the Bottom of the Well with
Antibodies to the Protein of Interest
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Wash Away Unbound Antibody
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Add Blocking Solution
Milk Proteins Block Extra Spaces

Positive Control
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Wash Away Excess Blocking Solution

Positive Control Negative Control
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Positive and Negative Controls

Positive Control Negative Control
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Add Protein of Interest No Protein of Interest




Wash Away Unbound Protein of

Positive Sample
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Add Secondary Antibody
Linked to an Enzyme
Horse Radish Peroxidase (HRP)

Positive Sample Negative Sample
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Wash Away Unbound Secondary
Antibody

Positive Sample Negative Sample
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Add the HRP Enzyme Substrate:

TMB
Positive Sample Negative Sample
> _ D
O
O
O O

YYYY.
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HRP Cleaves TMB Substrate: Product is Blue

Positive Sample Negative Sample
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Wells with the protein of interest in them turn
BLUE

O
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The Stop Reagent Inactivates the HRP

Positive Sample Negative Sample
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ELISA Plate Read Out With TMB Substrate

Serial Dilution for

Standard Curve

Patient Sample in Triplicate
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ELISA Plate Read Out
After Addition of Stop Solution

Serial Dilution for
Standard Curve

/—)\—\ Patient Sample in Triplicate

Positive Control 500 U/mL
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Plate Plan

Highest
Concentration

Lowest
Concentration

Negative Control in Triplicate
Standards
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How do you figure out how much protein is
in each patient sample?

Serial Dilutions for
Standard Curve
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Convert Colors to Numerical
Values

Measure the optical density of the samples on a Spectrophotometer
using the appropriate wavelength of light

Standard Curve (Positive Control)

e
soo umt () () —> 09
250 OO 0.49
125 OO 0.24
62.5 OO 0.13
31.25 OO 0.06
156 () () 0.03
7.8 Q Q 0.01
Negative Control - Blank (0) () () 0.001



Graph the Standard Curve Values

0 100 200 300 400 500
U /mL



Compare Patient Sample Values to
the Standard Curve

1.0- O

Patient Sample = 0.7

S 0.6
<

S 0.4

0.2-

200 300 400 500
U /mL

0 100

Use the Equation of the line to determine the concentration of protein
y=mx+b Where: y = OD value

m = the slope of the line

b =y intercept

x= ug/mL



Solve for X

y = 0.002x + 0.008

y:mx+b —>mX=y—b > X=L—b
m
y=0.7
) x =0.7—-0.008 = 346 U/mL
b =0.008 Standard Curve
1.0 Q
0.8 / O
Patient Sample = (;.7 2 O
o
) 0.6 O
S 0.4 O
0.2+ Q
0. T T r4 T 1 Q
0 100 200 300 400 500 Q

U /mL



Lesson

Sometimes you actually do use algebra



Cancer Biomarker ELISA kits

sign in or register Quick Order W Items in ¢

R®SYSTEMS Search molecule name, target, catalog number, or
a bietechne brand

Home » Research Areas » Cancer Biomarkers

roduct

Cancer Biomarkers

Tumor markers are endogenous proteins or metabolites whose amounts or

modifications are indicative of tumeor state, progression characteristics, and response Explore Our
to therapies. They are present in tumor tissues or body fluids and encompass a wide €SC Marker
variety of molecules, including transcription factors, cell surface receptors, and Diagram

secreted proteins. Effective tumor markers are in great demand since they have the Find the right
potential to reduce cancer mortality rates by facilitating diagnosis of cancers at early 1ools fester

stages and by helping to individualize treatments. During the last decade, improved

understanding of carcinogenesis and tumor progression has revealed a large number of

potential tumor markers. It is predicted that even more will be discovered in the near future with the
application of current technolegies such as tissue microarrays, antibody arrays, and mass
spectrometry. To apply these discoveries to patient care, vigorous validation and assay development
for many tumor markers is currently underway. R&D Systems has a wide range of research reagents
for use at every stage of the tumor marker development process. These products include a large
collection of recombinant proteins, antibodies, and protein quantification kits {Quantikine ELISA kits and
DuoSet ELISA development kits).

Cancer Biomarkers in Clinical Practice

alpha-Fetoprotein/AFP ErbB2/Her2
alpha-Methylacyl-CoA Racemase/AMACR. Kallikrein 3/PSA
CA125/MUC16 Progesterone R/NR3C3
ER alpha/MR3A1 Progesterone R B/MR3C3

ER beta/NR3A2 Thymidine Kinase 1




Malaria ELISA kit

1y GENWAY Malana ELISA Kit

BIOTECH INC
GenWay ID: GWE-26MALA

Size: 1x96 Assays

Details for Malaria ELISA kit

Malaria The Malaria ELISA is intended for the qualitative determination of antibodies

ELISA against Plasmodium in human serum or plasma (citrate).

Principal of The qualitative immunoenzymatic determination of antibodies against

the Assay  Plasmodium is based on the ELISA (Enzyme-linked Immunosorbent Assay)
technique.
Microtiter strip wells re pre-coated with Plasmodium antigens to bind
corresponding antibodies of the specimen. After washing the wells to remove all
unbound sample material hoseradish peroxidase (HRP) labeled anti-human IgG
and IgM conjugate are added. This conjugate binds to the capture Plasmodium-
specific antibodies.The immune complecx formed by the bound conjugate is
visualized by adding Tetramethylbenzidine (TMB) substrate, which gives a blue
reaction product. The intensity of this product is proportional to the amount of
Plasmodium-specific antibodies in the specimen. Sulphuric acid is added to stop
the reaction. This produces a yellow endpoint color. Absorbance at 450 nm is
read using an ELISA microwell plate reader.

RecombinantRecombinant CSP and MSP1 proteins from Pasmodium vivaxand Plasmodium

Antigen falciparum.



Lupus ELISA kit

Wisil this article
jn urnal nf ¥ Subimil & manuscript
Clinical Pathology " BMJ
J Clin Pathol. 1882 May, 35(5) 586-573. PMCID: PMC457TT19

A simple, rapid ELISA method for the detection of DNA antibodies.
R P Stokes, A Cordwell, and R A Thompson

Copyright and License information

This article has been cited by other articles in PMC.

Abstract

Emploving an enzvme-linked immunosorbent assay (ELISA) technique the serum antibodies against native
(double stranded) and denatured (single stranded) deoxvribonucleic acid (DNA) have been measured in
various disease groups and a group of blood donor sera. The ELISA method has been compared with a
radiommimunoassay method using native (double stranded) DINA 15 substrate antigen and a latex-fixation
technique using particles coated with soluble deoxyribonucleoprotein (SNP). It 1s concluded that ELISA

offers an economic and reliable alternative to 1sotope techniques for the assessment of antibody content in
systemic lupus ervthematosusYSLE) and related disease states for the clinical laboratory.



HIV ELISA kit

NOVATEINBIO Home

Accaelarates Research and Developmant

Protein ELISA Kit Peptide Antibody Reagent Secondary Antibody Endotoxin Remoy

HOME = ELISAKIT = HUMAN ELISAKIT = HUMAN ANTI-IMMUNODEFICIENCY WIRUS ANTIBODY HIN ELISA KIT

Human anti-immunodeficiency virus antibody,HIV ELISA Kit



E. coli ELISA kit
J"\S CYGNUS - @

LGOJ

Home About Us Products Technical Documents Custom Development Services Technical Help News & Updates Contactuﬂ

=) Bt

E.coli HCP ELISA kit ( Shop Now>> |
Products

<< Prev Back to List Mext ==

E.coli HCP ELISA kit

This kit was developed using broadly reactive polyclenal antibodies to the

H-ELISA Kits

#DNA Detection hundreds of different HCPs and is intended for use in determining the
presence of E.coli host cell protein contamination in  products
¥-Western Blot Kits manufactured by recombinant expression. Our assay validation has

. . determined that the LOD for this kit is ~0.2ng/mL.
H-Antibodies

FImmunogenicity Catalog # Size Price Qty.
Analysis

F-Antigen Concentrates — 1 kit $650.00 1

F-Immunoassay | Addto Cart>> |
Reagents

| MSDS

| Validation Summary

| Product Insert

- Browse products that are
associated with this kit
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