
•In RNA, the sugar is ribose.
•In DNA, the sugar is deoxyribose.











Post Transcription Modification of RNA

1. RNA capping
2. PolyA tail
3. Splicing







DNA Methylation and Histone Acetylation
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PCR

https://www.youtube.com/watch?v=iQsu3Kz9NYo

https://www.youtube.com/watch?v=2KoLnIwoZKU











https://www.youtube.com/watch?v=1kvy17ugI4w

Real-time PCR

https://www.youtube.com/watch?v=1kvy17ugI4w








DNA Sequencing



DNA Sequencing
https://www.youtube.com/watch?v=vK-HlMaitnE

https://www.youtube.com/watch?v=vK-HlMaitnE


Dye Terminations





GeneChip



Scheme



cDNA Microarray



NGS Illumina

100-150 bp



NGS Illumina
https://www.youtube.com/watch?v=fCd6B5HRaZ8

https://www.youtube.com/watch?v=fCd6B5HRaZ8


Roche 454 sequencing

1000 bp



Roche 454 sequencing



The four main advantages of NGS over classical Sanger sequencing are:

speed
cost
sample size
accuracy

NGS is significantly cheaper, quicker, needs significantly less DNA and is more 
accurate and reliable than Sanger sequencing. 

NGS is quicker than Sanger sequencing in two ways. Firstly, the chemical reaction 
may be combined with the signal detection in some versions of NGS, whereas in 
Sanger sequencing these are two separate processes. Secondly and more 
significantly, only one read (maximum ~1kb) can be taken at a time in Sanger 
sequencing, whereas NGS is massively parallel, allowing 300Gb of DNA to be read 
on a single run on a single chip.
The first human genome sequence cost in the region of £300M. Using modern 
Sanger sequencing methods, aided by data from the known sequence, a full 
human genome would still cost £6M. Sequencing a human genome with Illumina 
today would cost only £6,000.



Third Generation Sequencing



Zero Mode Waveguide
https://www.youtube.com/watch?v=NHCJ8PtYCFc

https://www.youtube.com/watch?v=NHCJ8PtYCFc


Zero Mode Waveguide

50 x 50 x 10 nm3 = 2.5 x 104 x 10-21 cc = 2.5 x 10-20 L= 25 zeptoliter







Nanopore Sequencing
https://www.youtube.com/watch?v=RcP85JHLmnI

https://www.youtube.com/watch?v=qzusVw4Dp8w

https://www.youtube.com/watch?v=RcP85JHLmnI
https://www.youtube.com/watch?v=qzusVw4Dp8w








Digital PCR





Recombinant DNA

BiochemistryGenetic

Molecular Biology



DNA ligase

Restriction Enzyme







β-Galactosidase

PUC is a family of plasmids that have an ampicillin resistance gene and 
more importantly a lacZ gene. A functional lacZ gene will produce the 
protein β - galactosidase. Bacterial colonies in which β - galactosidase is 
produced, will form blue colonies in the presence of the substrate 5 -
bromo - 4 - chloro - 3 - indolyl - b - D - galactoside or as it is more 
commonly referred to, X-gal. 

The enzyme that splits lactose into glucose and galactose. Coded 
by a gene (lacZ) in the lac operon of Escherichia coli. 

http://www.everythingbio.com/glos/definition.php?ID=1605
http://www.everythingbio.com/glos/definition.php?ID=4147
http://www.everythingbio.com/glos/definition.php?ID=1602
http://en.wikipedia.org/wiki/Image:Lactose(lac).png
http://en.wikipedia.org/wiki/Image:Lactose(lac).png


CRISPR CAS9
CRISPRs (clustered 
regularly interspaced 
short palindromic 
repeats) are segments of 
prokaryotic DNA containin
g short repetitions of base 
sequences. Each 
repetition is followed by 
short segments of "spacer 
DNA" from previous 
exposures to a 
bacterial virus or



Movie

• https://youtu.be/2pp17E4E-O8





Optogenetics
https://www.youtube.com/watch?v=I64X7vHSHOE

https://www.youtube.com/watch?v=I64X7vHSHOE


An Introduction to Carbohydrates

• Carbohydrates are a large class of naturally
occurring polyhydroxy aldehydes and
ketones.

• Monosaccharides also known as simple
sugars, are the simplest carbohydrates
containing 3-7 carbon atoms.

• sugar containing an aldehydes is known as
an aldose.

• sugar containing a ketones is known as a
ketose.



• The number of carbon atoms in an
aldose or ketose may be specified as
by tri, tetr, pent, hex, or hept. For
example, glucose is aldohexose and
fructose is ketohexose.

• Monosaccharides react with each other
to form disaccharides and
polysaccharides.

• Monosaccharides are chiral molecules
and exist mainly in cyclic forms rather
than the straight chain.







• Anomers: Cyclic sugars that differs only in
positions of substituents at the hemiacetal
carbon; the α-form has the –OH group on
the opposite side from the –CH2OH; the β-
form the –OH group on the same side as
the –CH2OH group.



Some Important Monosaccharides
Monosaccharides are generally high-melting,
white, crystalline solids that are soluble in water
and insoluble in nonpolar solvents. Most
monosaccharides are sweet tasting, digestible, and
nontoxic.







Polysaccharides





Lectin
Lectins are sugar-binding proteins which are highly specific for their sugar 
moieties. They typically play a role in biological recognition phenomena involving 
cells and proteins. For example, some bacteria use lectins to attach themselves 
to the cells of the host organism during infection.



Blood Type



Lipid

• Lipids are naturally occurring molecules
from plants or animals that are soluble in
nonpolar organic solvents.

• Lipid molecules contain large
hydrocarbon portion and not many polar
functional group, which accounts for their
solubility behavior.















• Cell membranes are composed of a fluid like
phospholipid bilayer.

• The bilayer incorporates cholesterol, proteins,
and glycolipids.

• Small nonpolar molecules cross by diffusion
through the lipid bilayer.

• Small ions and polar molecules diffuse through
the aqueous media in protein pores.

• Glucose and certain other substances cross
with the aid of proteins without energy input.

• Na+, K+, and other substances that maintain
concentration gradients inside and outside the
cell cross with expenditure of energy and the
aid of proteins.

Properties of cell membranes:



• Small ions and polar molecules diffuse
through the aqueous media in protein
pores.

• Glucose and certain other substances
cross with the aid of proteins without
energy input.

• Na+, K+, and other substances that
maintain concentration gradients inside
and outside the cell cross with
expenditure of energy and the aid of
proteins.
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