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Non-disjunction in Meiosis:

• Non-disjunction "not coming apart" is the failure of a

chromosome pair to separate properly during meiosis 1, or of two

chromatids of a chromosome to separate properly during meiosis 2

or mitosis.

• Can effect each pair.

• Not a rare event.

• As a result, one daughter cell has two chromosomes or two

chromatids and the other has none

• The result of this error is ANEUPLOIDY.
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Phylum: Porifera
Class: Calcarea
Order: Heterocoela
Family: Sycettidae
Genus: Sycon

Sycon



Sponges are referred to as the members of the phylum
Porifera.

Sycon is a type of sponge which is generally marine in nature
and is mostly asymmetrical in nature.

Sycon possesses a water transport canal system wherein the
water enters via the minute pores [ostia] in the body wall into thewater enters via the minute pores [ostia] in the body wall into the
central cavity [spongocoel] from where it goes out through the
osculum.

The Canal system present in Sycon is helpful in gathering food,
respiration and removal of waste in sycon via water transport.



The following are the characteristics which are commonly
observed in the case of Sycons:

The length of the body of the organism varies from 2.5
centimetres to 7.6 centimetres.

Their bodies are either radially symmetrical or asymmetrical.Their bodies are either radially symmetrical or asymmetrical.

They have the capability to regenerate their lost body parts.

Needle-like spines called spicules cover their body which gives
it a bristle-like appearance.



Euplectella
•Euplectella is categorized under the Porifera phylum. They belong to the
Hexactinellida class, distinguished by the skeleton of triaxon spicules with
six rays.

An example of a very common species of Euplectella is Euplectella
aspergillum.
Classification of euplectella:-



Structure and Characteristics of Euplectella
The body is cylindrical and basket-like, connected to the sea
bottom by the tuft of fibres.

Triaxon spicules make up the skeleton. The silica spicules give
them a glassy appearance.

The true Ostia is not present. Numerous perforations areThe true Ostia is not present. Numerous perforations are
parietal gaps on the outer surface.

For water circulation, a well-connected canal system is present.
The canal system is found to be syconoid.

Within the body and outside, the incurrent channels are
attached to radial channels and open into spongocoel.



Throughout the lives of males and females, a pair of sponge
cola shrimps are found inside the sponge's body. Their tiny
offspring come out to find their basket. Shrimp receives the food
from the basket and cleans the basket from the inside, in
exchange.

They reproduce both asexually and sexually.They reproduce both asexually and sexually.

Euplectella's glassy fibrous binding to the ocean bed is being
examined to make more durable optical fibres for fibre optics.
This can also be used to make solar cells that are low-cost and
more efficient.
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Excretory System Organs
The human excretory system 
organs include:

A pair of  kidneys

A pair of  uretersA pair of  ureters

A urinary bladder

A urethra







Counter-Current Mechanism of  Urine Formation





Circulatory SystemCirculatory System

Dr. G. K. Sontakke
M.Sc. Ph. D. 

Vivekanand College Kolhapur (Autonomous)





Single Circulation





















Cardiac Cycle

• The cardiac cycle attributes to a comprehensive

heartbeat from its production to the commencement

of the next beat.

• It comprises diastole, the systole, and the• It comprises diastole, the systole, and the

intervening pause.

• The occurrence of a cardiac cycle is illustrated by a

heart rate, which is naturally indicated as beats per

minute.



• A healthy human heart beats 72 times per minute which

states that there are 72 cardiac cycles per minute.

• The cardiac cycle involves a complete contraction and

relaxation of both the atria and ventricles and the cyclerelaxation of both the atria and ventricles and the cycle

last approximately 0.8 seconds.



• Cardiac Cycle Diagram

• The diagram below represents the different

phases of the cardiac cycle.

• The atrial systole, ventricular diastole,

ventricular systole and ventricular diastole are

clearly mentioned in the cardiac cycle diagram

given below.





• Cardiac Cycle Phases
Following are the different phases that occur in a cardiac cycle:

• Atrial Diastole: In this stage, chambers of the heart are calmed.
That is when the aortic valve and pulmonary artery closes and
atrioventricular valves open, thus causing chambers of the heart to
relax.

• Atrial Systole: At this phase, blood cells flow from atrium to
ventricle and at this period, atrium contracts.

• Isovolumic Contraction: At this stage, ventricles begin to contract.
The atrioventricular valves, valve, and pulmonary artery valves
close, but there won’t be any transformation in volume.



• Ventricular Ejection: Here ventricles contract and emptying. Pulmonary

artery and aortic valve close.

• Isovolumic Relaxation: In this phase, no blood enters the ventricles and

consequently, pressure decreases, ventricles stop contracting and begin to

relax. Now due to the pressure in the aorta – pulmonary artery and aortic

valve close.

• Ventricular Filling Stage: In this stage, blood flows from atria into the

ventricles. It is altogether known as one stage (first and second stage).

After that, they are three phases that involve the flow of blood to the

pulmonary artery from ventricles.



• Duration of Cardiac Cycle
• In a normal person, a heartbeat is 72 beats/minute. So, the duration of

one cardiac cycle can be calculated as:

• 1/72 beats/minute=.0139 minutes/beat

• At a heartbeat 72 beats/minute, duration of each cardiac cycle will be
0.8 seconds.0.8 seconds.

• Duration of different stages of the cardiac cycle is given below:
• Atrial systole: continues for about 0.1 seconds

• Ventricular systole: continues for about 0.3 seconds

• Atrial diastole: continues for about 0.7 seconds

• Ventricular diastole: continues for about 0.5 seconds
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Restriction enzyme 

Restriction enzyme, also called restriction endonuclease,
a protein produced by bacteria that cleaves DNA at specific
sites along the molecule.

In the bacterial cell, restriction enzymes cleave foreign DNA,
thus eliminating infecting organisms.thus eliminating infecting organisms.

Restriction enzymes can be isolated from bacterial cells and
used in the laboratory to manipulate fragments of DNA, such
as those that contain genes; for this reason they are
indispensible tools of recombinant DNA technology (genetic
engineering).







A bacterium uses a restriction enzyme to defend against
bacterial viruses called bacteriophage or phages.

When a phage infects a bacterium, it inserts its DNA into
the bacterial cell so that it might be replicated. The
restriction enzyme prevents replication of the phage DNA
by cutting it into many pieces.

Restriction enzymes were named for their ability to
restrict, or limit, the number of strains of bacteriophage
that can infect a bacterium.



Each restriction enzyme recognizes a short, specific
sequence of nucleotide bases (the four basic chemical
subunits of the linear double-stranded DNA molecule—
adenine, cytosine, thymine, and guanine).

These regions are called recognition sequences, or
recognition sites, and are randomly distributed throughout
the DNA.

Different bacterial species make restriction enzymes that
recognize different nucleotide sequences.



When a restriction endonuclease recognizes a sequence, it
snips through the DNA molecule by catalyzing
the hydrolysis (splitting of a chemical bond by addition of
a water molecule) of the bond
between adjacent nucleotides.

Bacteria prevent their own DNA from being degraded in
this manner by disguising their recognition sequences.this manner by disguising their recognition sequences.
Enzymes called methylases add methyl groups (—CH3) to
adenine or cytosine bases within the recognition sequence,
which is thus modified and protected from the
endonuclease. The restriction enzyme and its
corresponding methylase constitute the restriction-
modification system of a bacterial species.



SUMMARY:

A restriction enzyme is a nuclease enzyme that cleaves
DNA sequence at a random or specific recognition sites
known as restriction sites.

In bacteria, restriction enzymes form a combined system
(restriction + modification system) with modification(restriction + modification system) with modification
enzymes that methylate the bacterial DNA.

Methylation of bacterial DNA at the recognition sequence
typically protects the own DNA of the bacteria from being
cleaved by restriction enzyme.



There are two different kinds of restriction enzymes:

(1) Exonucleases catalyses hydrolysis of terminal
nucleotides from the end of DNA or RNA molecule either
5’to 3’ direction or 3’ to 5’ direction.
Example:
exonuclease I, exonuclease II etc.

(2) Endonucleases can recognize specific base sequence
(restriction site) within DNA or RNA molecule and cleave
internal phosphodiester bonds within a DNA molecule.
Example: EcoRI, Hind III, BamHI etc.





Restriction Endonuclease Nomenclature

Restriction endonucleases are named according to the
organism in which they were discovered, using a system of
letters and numbers.

For example, HindIII (pronounced “hindee-three”)
was discovered in Haemophilus influenza (strain d).was discovered in Haemophilus influenza (strain d).
Roman numerals are used to identify specific
enzymes from bacteria that contain multiple
restriction enzymes indicating the order in which
restriction enzymes were discovered in a particular
strain.



Named for bacterial genus, species, strain, and type

Example: EcoR1

Genus: Escherichia
Species: coli
Strain: R
Order discovered: 1



Classification of  Restriction Endonucleases

There are three major classes of restriction
endonucleases based on the types of sequences
recognized, the nature of the cut made in the DNA, and
the enzyme structure:

• Type I restriction enzymes• Type I restriction enzymes

• Type II restriction enzymes

• Type III restriction enzymes



Type I restriction enzymes:
• These enzymes have both restriction and modification activities.
Restriction depends upon the methylation status of the target DNA.

• Cleavage occurs approximately 1000 bp away from the recognition site.

• The recognition site is asymmetrical and is composed of two specific
portions in which one portion contain 3–4 nucleotides while another
portion contain 4–5 nucleotides and both the parts are separated by a non-portion contain 4–5 nucleotides and both the parts are separated by a non-
specific spacer of about 6–8 nucleotides.

• They require S-adenosylmethionine (SAM), ATP, and magnesium ions
(Mg2+) for activity.

• These enzymes are composed of mainly three subunits, a specificity
subunit that determines the DNA recognition site, a restriction subunit, and
a modification subunit



Type II restriction enzymes:
Restriction and modification are mediated by separate enzymes so it is
possible to cleave DNA in the absence of modification.

Although the two enzymes recognize the same target sequence, they can
be purified separately from each other.

 Cleavage of nucleotide sequence occurs at the restriction site.

 These enzymes are used to recognize rotationally symmetrical sequence These enzymes are used to recognize rotationally symmetrical sequence
which is often referred as palindromic sequence.

 These palindromic binding site may either be interrupted (e.g. BstEII
recognizes the sequence 5´-GGTNACC-3´, where N can be any nucleotide)
or continuous (e.g. KpnI recognizes the sequence 5´-GGTACC-3´).

 They require only Mg2+ as a cofactor and ATP is not needed for their
activity.





3. Type III restriction enzymes:
 These enzymes recognize and methylate the same DNA
sequence but cleave 24–26 bp away.

 They have two different subunits, in which one subunit (M) is
responsible for recognition and modification of DNA sequence
and other subunit (R) has nuclease action.

• Mg+2 ions, ATP are needed for DNA cleavage

 Cleave only one strand. Two recognition sites in opposite
orientation are necessary to break the DNA duplex.



Applications: 
In various applications related to genetic engineering DNA is
cleaved by using these restriction enzymes.

 They are used in the process of insertion of genes into plasmid
vectors during gene cloning and protein expression experiments.

Restriction enzymes can also be used to distinguish gene alleles by
specifically recognizing single base changes in DNA known as singlespecifically recognizing single base changes in DNA known as single
nucleotide polymorphisms (SNPs).
This is only possible if a mutation alters the restriction site present
in the allele.

 Restriction enzymes are used for Restriction Fragment Length
Polymorphism (RFLP) analysis for identifying individuals or strains
of a particular species.




