Chapter 9-Melecular Diagnostics

ELISA
VMoenoclonal Antibedies

DA Diagnestic Systems; (DNAfingerprnting)

Molecular Diagnesis off Genetic Disease

Fig. 9.1 Enzyme-Linked! Immunoserbent
Assay (ELISA): immunolegical detection

A. Bind sample to the support (commonly plastic or a membrane)
B. Add primary antibody; wash
C. Add secondary antibody-enzyme conjugate; wash

Old vs. New Molecular Diagnostics

Oldk grow: cells/pathegen->test

Suchr growith canibe a problemiasiit is
sometimes slow;, costly, and specific

New: direct test (either immuncloegical or
DINA based)

Detection must be: specific, sensitive, and
simple (fast is alsornice)

Fig. 9.2 Target antigensiand polyclonal
versus monoeclonall antiboedies
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Note: B lymphocytes or B cells
produce antibodies but donet
reproduce in culture. Seme B
cells can becomercancerous and
are known as myelomas which'
can reproduce in culture;
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. Polyclonal antibodies are made against and react with
multiple antigenic sites (epitopes) on a target antigen.
Monoclonal antibodies are directed against a particular
antigenic site.
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Fig. 9.3 Explanation of how: HAT medium works
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Myeloma cells are HRGPT- and will die on HAT media having hypoxanthine,
aminopterin (an antifolate), and thymidine.
Spleen cells are HRGPT+ , so spleen-myeloma (hybridoma) cells can grow on HAT.

. (Note: spleen cells by themselves cannot grow in culture.)
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Fig. 9.5 Targets for diagnestic
monoclonal antikbedies

Rolypeptide hermoenes (chorionic
gonadatrepin; grewith hermoenge)

Tumor markers (Prestate-specific antigen))
Cytekines (interleukins: 1-8))

Drug monitering (cyclesperin)
Miscellaneous, targets: (Vitamin Biz)

Infectious diseases) (Chlamydia, Herpes,
Rubella, Hepatitis Bj, Legionella, HIV)

DNA based diagnesis of Malaria
andl 7yparosonma. clizl

A DNA probe from a highly repeated DNA sequence of

Plasmodium, faleiparurm, the parasite that causes;malaria,

Is used to screen blood samples via hybridization assays

DNA primers are made against the ends of a 188 bp
repeated seguence contained in the protozoan| parasite
Typanosoma. cruzi, the causative agent of Chagas
disease and used in a PCR/polyacrylamide gel
electrophoresis detection method

Other examples off DNA-based| detection: Sa/monella
typhi (food poisoning), certain £ co/j(gastroenteritis),
Mycobacterium. tuberculosis (tuberculosis), ete.

Fig. 9.9 Nonradioactive Hybridization
Procedures: Violecular Beacons

Target DNA

Molecular beacon probe
(No Fluorescence)

Hybridization
Fluorophor\ Quencher

=

Fluorescence!!!

Fig. 9.6 DNA diagnostic systems

Bindi ssDNA (target) tormembrane
Hybridize to labeled ssDNA or RNA (prebe) R
\Wash membrane toiremove unbound! probe

Detect hybrid seguencesi formed between the
probe and target DNA (concern: false +s & -s)

Nonradioactive Hybridization
Procedures

Use of hiotin-labeled nuclectides; iniDNA probes
instead! of °2P; theniadd avidin (streptavidin)
whichbinds; to) bietin, and theniadd biotin
attached to)an enzyme like alkaline phoesphase
for detection (see Fig. 9.7)

Note that flucrescent dyes cani also be attached
to) DNA primers for detecting amplified DNA
products (see Fig. 9.8)

DNA fingerprinting

Focuses on unigue! repeated! elements,
such as VNTIRs and STIRs, in the human
genome (Uniguerin terms of the numhber: ofi
fEpeats)

Detection by Seuthenn blotting

Detection by PCR andl gell (or capillary)
electrophoresis




DNA fingerprinting

Youire 99:9% identical

BUt of course, youl are unigue--ini a geneme. of;
three billion| letters, even a 0.1 % difference
translates into threermillion differences.

These differences (or pelymorphisms) reside in
several places in the genome; often in
microsatellites

Examples ofi such polymornphismsiinclude RELPs,
VNTRSs, STRs, and SNPs

Fig. 9.14 Random Amplified Polymorphic DNA (RARD)

Use off arbitrary’ oligonuclectide primers;
usually’ 9-10 nucleotides;long, ini a PCR of
totall DNA to) distinguish plant cultivars,
animal varieties, and micrebe isolates

A PCRI product will' berpreduced whenever
twoe of thereligonucleotide primers face
one anether and are 100-3,000 bp' apart

Chromosomal DNA Region of amplified DNA

Malecular Diagnesis; oii Genetic Disease

Cystic fibresis
Sickle-cell ' anemia

DNA fingerprinting: an example

D1S80, a VINTR is located on human: chromoseme 4
and has a 16 bpirepeat unit

Tihe number of repeats varies fiom ene individual
tol the next, and isiknown to range from 14-41

Map of D158 ooom o chwemosoma 1
e

—Tlllllll-llllllllllll-ll.;,;- Yy -
\ i |

Fight prmer —

Fig. 9.16 Bacterial biosensors

One example invelves usingl PseLdomionas
fiuorescerns (genetically’engineered for
bioluminescence) te moniter pollutants

li pollutants are present in a sample; then
cell deathioccurs and “the light goes out™

lux genes in the
chromosomal DNA




