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Molecular Techniques

Chromatography: Anything
Electrophoresis: Anything

Blottings
— Southern Blot: DNA
— Western Blot: Protein
— Northern Blot: RNA

ELISA: Protein

Flow Cytometry: Cells/Molecules on Cells
PCR: DNA/RNA

Sequencing: Protein / NAs

Q Probe Hybridization
Q Dot Blot
Q FISH
Q RDB

0O DNAArrays
Q Probe Hybridization
QO Subtractive Hybridization

Q Proteomics
Q 2-D Electrophoresis
O Mass Spectrometry

Q Bochips
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Probe Hybridization
Dot Blot

bilize

p Lyse

1. ssDNA probe is used to find DNA or o0
RNA with a homologous sequence.
- - . ®

2. This will tell us if a specific sequence
is present.

3. The substrate with the genetic
material in question is fixed on a

e o Y '74/ /

4, The membrane is blocked with non- Hybridize with
\ specific proba

Datect poeilive
samples

specific proteins.

5. Small drops of a known sequence of
DNA with a radioactive or
fluorescent marker is added.

6. The plate is rinsed and read in the
proper instrument.
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Probe Hybridization

Fluorescence In Situ beridization gFISH2

“ ==

TITTITITIT TP TYRTTYCTITITY P HHHH

ALy

T

T
L R

c

e N —
EE |

4
d ¥ !
YT TYPTmeecT T TTrryeeerTy
s |

K %C : Y Hapten

Target

=] H-.loroplloy

Slide 6/33

12/19/2011



Probe Hybridization
Spectral karyotyping and multi fluor FISH

— = = == e = Probe mbdure,
1 TR 1 which contains all
RAAA NSy
labaled chromosome-
Labeling of the indwvidual chromosome- EANtng probes
panting probes using varncus
combinations of fluarachromes
Hybrdize, detect and analyse Metaphase

using interferometor or multigle chromasome
fliorescence hters -, \ é—-\ preparaton
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Probe Hybridization
Reverse Dot Blot (RDB) assay

labelliad target [sampla)
fixed probes *

different features
{e.g. bind different genes)

Fully complementary  Partially complementary
K strands bind strongly  strands bind weakly
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Technological advances in

DNA chips allow thousands or tens of

DNA Array (Gene Chip)

biotechnology, electronics, and
robotics have made it possible to
miniaturize the probe hybridization
and detection methods. Instead of
studding one gene at a time.

thousands of specific DNA or RNA
sequences to be detected
simultaneously on a small glass or
silica slide only 1-2 cm square.
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Reverse Dot Blot to DNA Arrays

Each DNA spot
contains picomoles
(10-"2moles) of a
specific DNA
sequence, known
as probes

-
labelled target (sample)
fixed probes -
different features
(e.g. bind different genes)
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Macroarrays
Membrane blots
1-10 K Genes

Types of DNA Arrays

Microarrays
Glass or polypropylene
10K-100K genes

High-density Oligonucleotide Arrays
Silicon

potentially up to 4 million genes
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DNA Arrays
SMaior AEEIicationsz

B Sequencing

B Genotyping
- Mutation Detection
- Polymorphism Analysis
- Gene Mapping

E Gene Expression Profiling
- Oncology
- Microbiology
- Etc,

& Drug Discovery
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DNA Arrays

(Expression Profiling)
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Differential
Diagnosis of
Leukemias
by Gene Chips

AML and ALL
38 (11+27) patients
6817 genes studied
50 predictive genes
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Proteomics

- Proteomics: large-scale study of proteins,

particularly their structures and functions

« The proteome: entire complement of proteins, including
the modifications made to a particular set of proteins,
produced by an organism or system. This will vary with
time and distinct requirements, or stresses, that a cell or
organism undergoes.

- Clinical proteomics: translating bench side promise into

bedside reality
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Proteomics Methodology

@rmatics
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Protein Ide@
-

Functional Proteomics

‘ Homogenization ‘

| LC for Protein Concentration |
!

|| 2-D Gel Electrophoresis ||
v

| Spot Visualization |
'

| In Gel Tryptic Digestion |
!

|| Mass Spectrometry ||
v

| Protein Database Search |
!

| Protein-Protein Interaction Analysis |
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2-D Gel Electrophoresis

Isoelectric Focusing + SDS Page
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Mass Spectrometr

Mass lonizers
MALDI: Matrix Assisted Laser Desorption lonization

ESI: Electrospray lonization

Mass Analyzers
TOF: Time OF Flight
Quadropole MS

lon trap/Fourier Transform lon Cycloiron MS
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MALDI/TOF

sample in matrix
. B
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Proteomics

g Major Applications)

B lIdentification of Disease Markers

B Discovery & Analysis of New Drugs
B Development New Diagnostic Kits
E Detection of Pathogens

E Plant Biotechnology

E Cellular Interaction Studies

E Organelle Proteomics
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Biochips

Miniaturization: To plan or make on a greatly reduced scale

— Making tools smaller, more integrated, less expensive,
automated, and faster

— Room-occupying simple calculators have been replaced
by very powerful lab-tops

microelectronics and
computer Industries

Biochips

Laboratory tests must be done faster, cheaper, and more
reproducible, reducing human errors/contamination.

Most lab tests (esp.. molecular diagnostics) are still inefficient,
laborious and time-consuming.

Micro analytic devices are being developed as alternatives to
the bench-top or floor-standing analyzers.
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Biochips

Micro Analytical Devices?

Laboratories in miniature Capable of performing
hundreds to thousands of biological reactions fully
automatically.

Lab-on-a-chip or Micro Total Analysis System (U-TAS)

Very promising due to:
Improved Performance
High Throughput
Low Cost
Portability (Handheld)
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Biochips

Applications

Immunoassays
« Enzymatic assays
Chemiluminescent assays

* DNA hybridization
* DNA sequencing

e Micro PCR
« Electrophoresis e Micro LCR
Amino acid and Protein analysis «  Mutation detection
« Cell Isolation & Selection «  RFLP Analysis
Cell Analysis «  Micro Multiplex ELISA

« Semen Analysis
In Vitro Fertilization (IVF)
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Biochip Production

Biochip production is achieved by technologies of

« microchip industries
 microfluidics
« biotechnology
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Biochips

Microfabrication

Platform:
Silicon, Glass, Quartz, Plastic

- Vi
Techniques: 'Q @l‘
Photolithography, lon/Laser Etching, ~— st
QD

Embossing, Micro Injection Molding TG3600K
Components:

Micro Channels (Conduits) Sample
Chambers
Sieves
Valves
Pumps -
Mixers Tl
Heaters \
Electrodes
Light-Emitting Diodes
Detectors

Biosensors Slide 30033
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PCR Biochip

SAMPLE
LOADING

GEL CHANNELS
PHOTODETECTORS
WIRE BONDS

HEATERS

TEMPERATURE
DETECTORS

FLUIDIC CHANNELS

AIR VENTS

DROP MIXING THERMAL GEL GEL
METERING M REACTION LOADING ELECTROPHORESIS
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FLUID ENTRY
PORTS

RUNNING BUFFER f
PHOTODETECTORS PORTS / Slide 31/33

IVF-Chip / Womb-on-a-chip

£mbryo-on-a-chip
IVF embryos may get a better start in life if they are cultured
in a system that mimics conditions in the uterus

Microfluidic channel
carrying culture medium

RIGID POLYMER WITH
MICRO FUNNEL WELL

| oy — - 0
s XL XL e w e

Braille pins undulate to create a current in
\\_ the medium that flows around the embryo

FLEXIBLE POLYMER
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Thank You for Your Attention

Dr. Mohammad Reza Bakhtiari

bakhtiari@irost.org
http://reza-bakhtiari.persianblog.ir/
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