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Molecular Biology Techniques//
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® Some of the common applications of molecular laboratory include :

1.Genetics research
> to study the structure and function of genes, genetic variation, and the genetic
basis of diseases.

> Techniques are used to identify and study genetic mutations and their effects :
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2.Cancer research:

> by identifying genetic mutations associated with the development and progression of
cancer.

> These laboratories also use techniques such as :

1- gene expression analysis .

2- proteomics to study the molecular mechanisms underlying cancer
development and to identify new targets for cancer therapies .

3.Infectious disease diagnosis:

> to diagnose infectious diseases by identifying the presence of pathogens
such as bacteria, viruses, and fungi in patient samples.

> Techniques such as :

PCR and DNA sequencing are used to detect specific DNA or RNA sequences
unique to the pathogen.

4.Pharmacogenomics o dosall alc

> to study the relationship between genetics and drug response.

>Use techniques to identify genetic variations that may affect drug metabolism,
efficacy, and toxicity.

Such as:

1.genotyping.

2.gene expression analysis.

5.Personalized medicine:

> aims to provide individualized treatment based on a patient’s genetic makeup
>Use techniques to identify genetic variations and molecular biomarkers associated with

diseases and to develop targeted therapies.
Such as:

1.DNA sequencing.

2.Transcriptomics.

3.Proteomics. )




Safety measures

* * *
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d General safety rules:

* Keep the benches and shelves clean and well
organized

Pay attention to others in the laboratory.
* Do not work alone 1n the laboratory.
* No eating, drinking and smoking i1n the laboratory.

* At the end of the lab period return all equipment
to 1ts place of origin.



Dress appropriately
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J Dress appropriately:
* Before entering the lab, make sure to put on a lab

coat. The coat should always be worn with the
sleeves rolled down.

* Long hair must be tied back 1n a ponytail, all hats
must be removed or turned backward.

* Only bring the things you need into the lab.

* Wear gloves for safe handling of corrosive
chemicals.
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Know the location of Iﬂlp()l‘tallt Lab Saf(‘ty Rules

safety equipment

. ] Don't play mad scientist
Follow the instructions
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Dress appropriately
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Leave experiments ),
at the lab
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Know what to do in
u case of an accident

Don't eat or
drink in lab

Don't taste or
sniff chemicals

Don't experiment
on yourself

Dispose of
waste properly
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Hazards

* Most hazards encountered fall into three main
categories: 'chemical,*biological, or’*physical.

* Cleaning agents and disinfectants, drugs,
-7 anesthetic gases, solvents, paints, and
<:;'compressed gases are examples of chemical

W

hazards.

* Potential exposures to chemical hazards can
occur both during use and with poor storage.



Hazards

*Biological hazards 1nclude potential exposures
to allergens, infectious zoonotics (animal
diseases transmissible to humans), and
experimental agents such as viral vectors.

* Allergens, ubiquitous 1n animal research
facilities, are one of the most important
health hazards, yet they are frequently
overlooked.



Hazards

* The final category contains the physical
hazards associated with research facilities.

* The most obvious are slips and falls from
working 1n wet locations and the ergonomic
hazards of 1lifting, pushing, pulling, and
repetitive tasks.

* Other physical hazards often unnoticed are
electrical, mechanical, acoustic, or thermal 1in
nature. Ignoring these can have potentially
sSerious conseqguences.



General Warning

Poison/Toxic Material

High Voltage

Hazard Symbols

Biohazard

Toxic Gas

Electrical Hazard

Explosive Hazard

Noise Sign

Laser Beam
Hazard

Harmful Irritant

Corosive Material
Hazard

Low Temperature
Warning Symbol
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General warning Hazards

Name of
Symbol Indication
Symbol
General ' _ _ _
. Presence of possibly hazardous materials/environment
Warning ®

General Warning

Health Presence of chemical, physical, or biological factors with
Hazard the potential to have a negative effect on our health

Health Hazard




Biological Hazards

Name of
Symbol Indication
Symbol
Biological _ .
Presence of Biohazardous materials
Hazard
Biological Hazard




Chemical Hazards

Name of Symbol

Symbol Indication

| Poison/
| Poisonous & Presence of toxic materials

Materials

Poison
Carcinogenic Presence of carcinogenic materials
Carcinogenic
Corrosive )
- Presence of corrosive substances
Material Hazard
Corrosive

| Harmful Irritants

Presence of harmful chemicals causing irritations




Physical Hazards

Name of Symbol | Symbol Indication
High Voltage Supply of high-volitage electricity
High Veltoge
Risk of getting electnc shock. (The device might give
Electric Hazard : e : At
mild to severe electric shock.)
Tlectrc Mazard
Cryogenic Hazard Low-temperature zone
Cryogenic Hazard
Flammable Presence of combustible matenals (a substance that
Material can easify burn)
Parmatie Materisl




Physical Hazards

Oxidizing Material 6 Presence of oxidizing chemicals

Oxidizing Material

Presence of explosive and/or self-reactive

“"

Explosive Material ~—

= substances
Explosive Material
Hot Surface SSS Risk of burning if you touch with naked hands

Hot Surface




Physical Hazards

lonizing Radiation
(Radiation) Hazard

Radistion Hazard

Presence of radicactive materials emitting ionizing
radiation or the presence of electromagnetic waves

having the capacity to ionize an atom

Non-ionizing
Radiation Hazard

UV Radiation

Hazard

Non-ionizing Radistion

&>

Presence of electromagnetic waves that don't have
ionizing capacity but have the capacity to excite

electrons

Presence of UV light

Laser Hazard

Glassware Hazard

ol s

Glasswore Hazaed

Presence of laser radiation

Presence of broken glasses
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d Different kinds of safety gloves

‘*water-soluble products
N’ : :
.,= latex or nitrile gloves

N\

U~ -« %acids, bases, alcohols
>

oo

= vinyl or nitrile gloves
“toxic or corrosive products, s &

= nitrile gloves

‘*manipulation of glassware

= kevlar gloves

kevlar



Pipettes

* It 1s a laboratory tool commonly used in chemistry,
biology and medicine to transport a measured volume

of liquid. el R (st

* Pilpettes come 1n several designs for various
purposes with differing levels of accuracy and
precision, from single piliece glass plpettes to more
complex adjustable or electronic pipettes.
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Pipettes

Pipettes can be classified into:
1-Automatic pipettes

2-Non automatic pipettes, which can be classified into:
* Non quantitative
* Quantitative
U Classified into two types:
* Fixed volumetric
* Graduated
U Classified into two types:
* Mohr
* Serological



\ Calibration
mark \

Pipettes | '
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Volumetric pipettes

* Volumetric pilpettes or bulb pipettes P Volumetric fask
allow the user to measure a volume of
solution extremely accurate.

* These pipettes have a large bulb with
a long narrow portion above with a
single graduation mark as 1t 1is
calibrated for a single volume (like a
volumetric flask).

* Typical volumes are 10, 25, and 50 ml.
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Plpettes
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Graduated pipettes oS 0gshosdplaadl -

* They are micropipettes consisting of a long
tube with a series of graduations, as on a
graduated cylinder, to indicate different
calibrated volumes.

* They also require a source of vacuum.

* Graduated pipettes commonly come in 5, 10, 25
and 50 ml volumes.



Plpettes

Pasteur pipette

* Are plastic or glass
pipettes used to transfer
small amounts of liquids
but are not graduated or
calibrated for any
particular volume.

* Pasteur pilipettes are also
called eye droppers or
chemical droppers.



Plpettes

Air displacement micropipettes

* Air displacement

microplipettes can measure
volume between about 0.1ul

to 1000pl (Iml).

* These pipettes require
disposable tips that come in
contact with the fluid.

* The four standard sizes of
microplpettes correspond to
four different disposable

tip colors:

?'—‘ Push Button

Ergonomic Finger Hook »— »#

Volume Display

I } Tip Ejector
| u
"

= Tip Ejector Collar
Tip Cone +————e

#———* Pipette Tip

Pipette type Volumes (ul) Tip color
P10 0.1-10 white

P20

o

-20 vellow
P200 20-200 yellow

P1000 200 - 1000 blue



Working Principlie of Aldr-Displacement Pipettes

When the push button is pressed on an air-displacement pipette, the piston inside the
instrument moves down to let air out. Alr Is displaced by the piston. The volume of air
displaced is equivalent to the volume of liquid aspirated.

The schematic drawings show how the piston determines the volume of air displaced and
subsequently the volume of sample aspirated.
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Asplirate sample
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is released, a

partial vacuum is

created inside the

tip. The ambient

atmospheric

pressure forces the

desired volume of

liguid through the

orifice into the tip.
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pressed again. Air
pressure increases
inside the shaft
and the tip. The
compressed air
pushes the liguid
out of the tip.




Adjust the Volume Display

The volume is
shown on
the volumeter

Push button

Thumbwheel

Volume
indicator

Reading and Adjusting the Volume

Hold the body of the micropipette in one hand and
use the other hand to rotate the thumbwheel or
the push button. With the push button, the volume
can be easily adjusted with one hand. Push button
volume adjustment is available on all MICROMAN
pipettes and on PIPETMAN pipettes (except
PIPETMAN L) manufactured after April 1995.

A Helpful Hint for Improving
Reproducibility and Accuracy

Always finish setting clockwise for best
reproducibllity. This Is how to obtaln a clockwise
volume setting:

» When decreasing the volume setting, slowly
reach the required setting, making sure not to
pass the setting.

» When increasing the volume setting, pass the
required value by 1/3 of a turn and then slowly
decrease to reach the volume, making sure not to
pass the setting.



Preparation
Hold the
instrument in a
nearly vertical
position. Depress
the plunger
smoothly to the
first stop position.

©

Aspiration
Immerse the
pipette tip in the
liguid®. Allow the
plunger to move
up smoothly to the
rest position. Wait
one second so that
all the liquid has
time to move up
into the tip.

3

Dispense

Place the pipette
tip at an angle

(10° to 45°) against
the inside wall

of the receiving
vessel. Depress the
plunger smoothly
to the first stop
position.

4]

Purge

Wait one second, then
depress the plunger to
the second stop
position. This purge
stroke removes any
remaining sample
from the tip. Remove
pipette tip end from
sidewall by sliding

it up the wall.
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Allow the plunger to
move up to the rest
position.




Fitting a Disposable Pipette Tip

Press down with
a rotating motion

[ §

Avoid hammering
the tip into the
pipette

Disposable pipette tipJ/ <3/ Llds s (594
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To Fit a Disposable Tip on a
PIPETMAN Single Channel

Hold the micropipette in one
hand, lower the pipette into the
tip, and use a slight twisting
movement to seat the tip firmly on
the tip holder of the micropipette
to ensure an air-tight seal.

To protect your pipette, avoid
tapping the tip onto the pipette
like a hammer. Tips are available in
TIPACK racks for easy mounting
with no hand contact.
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Tip Immersion Depth and Angle

Inaccuracy Inaccuracy Inaccuracy
0.2-0.4% 0.6-0.8% 1-1.2%
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| | ' [ |
| |
| |
| ' ' |
| L |

1. Pipette held vertically, 2. Pipette held vertically, 3. Pipette held at a
tip immersed about 1 tip immersed about 3 30-40° angle, tip
cm into the liquid. cm into the liquid. immersed about 34
cm into the liquid.

Effects of immersing the tip too deeply and tilting the pipette are
greater with small sample volumes, e.g., using 1-10 pul pipette.

https://www.youtube.com/watch?v=nPjtlZUNkFQ&ab channel=PromegaCorp
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