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Introd uction

JNV Samithi is vision of our late PM Shri Rajeev Gandhi and it became a reality in 1986. 598 .IN Vs were 

established, one in every district of the country (Except in Tamilnadu). These schools aims at pros iding 

best facilities in educating rural children and in the process aims at tapping the intelligentsia which 

otherwise would have gone unnoticed. To a larger extent the vision is achieved. JNV Samithi aims at 

greater heights for which NCERT and its constituents the RIEs are roped in to train JNV faculty. As a 

practice this year once again forty JNV Biology PGTs were deputed to be trained in content t. These forty 

PGTs were identified by the Samithi are from various parts of the country. The planning started six 

months before the scheduled program. Need assessment was done and accordingly subject experts were 

identified from the RIE and Mysore University. The program is designed not only to enrich the 

participants in theory and practical but also in projects. Material is provided in the form of soft copy in 

their pen drives. A post test is conducted . where in the performance is good. Overall the program indeed 

was a platform of learning for JNV teachers but also for resource persons as the interaction with teachers 

was a great experience.
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Aim and Objectives

-to provide suitable resource for the trainees to update their content

-to help trainees to clear doubts in content

-to train them to handle laboratory equipment

-to make them more equipped in assigning executing projects and guide students

-to enable them to evaluate students as per guidelines of CCE

-to enable them to be gender sensitive and create awareness in contagious and 

communicable diseases

-to enable them to transact lessons with more ease and comfort
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1.Content Study: Animal Kingdom: Classification by 
V. Tangpu

ANIMAL CLASSIFICATION

Animals are characterized being multicellular and eukaryotic. Classification of 
animals is about organizing organisms into groups. Members of a group have shared 
characteristic, that is common to all members of that group and it is this character that 
defines the group.

There are about 1.2 million species of animals identified and there are almost 9- 
10 million species of animals on earth. This huge population of animals creates 
importance for the need of classification Classification helps in assigning a systematic 
position to newly described species.

Characteristics of Animal Kingdom Classification

Basis of Classification

There is a difference in structure and form of different animals, there are a few 
fundamental characteristics that are common to various organisms. The features are

© Arrangement of cells,
© Body symmetry,
© Nature of coelom,
© Patterns of digestive, circulatory and reproductive systems,
© Arrangement of cells in germ layers,
© Segmentation,
© Notochord.

Levels of Organization

All the organisms of the Animal kingdom are multicellular but they do not exhibit the 
same pattern if organization of cells.
The patterns of cellular organization seen in animals are:

© Cellular Level of Organization - In these animals the cells are arranged in the 
form of loose cell aggregates. This kind of cellular organization is seen in 
sponges.Example: Sponges.

© Tissue Level of Organization - Cells of the animals show division of activities 
among themselves. Cells performing the same function are arranged as tissues. 
Example: Coe/enfrates.

© Organ Level of Organization - Tissues of the animals performing the similar 
function are grouped to form organs. Each organs is specialized for specific 
function. Example: Platyhelminthes.
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© Organ system Level of Organization - In animals where organs have associated 
to form functional systems where each system is concerned with a specific 
physiological function are said to exhibit organ system level of organisation 
Example: Annelids, Arthropods, Molluscs. Echinoderms and Chordates.

Patterns of Organ Systems

Organs systems in different groups of animals exhibit various patterns of complexities.

© Digestive System - There are two patterns of digestive system incomplete and 
complete digestive system.

Incomplete digestive system - This pattern of digestive has only one opening to the 
outside of the body, i.e., a single opening serves as both mouth and anus. Example: 
Platyhelminthes.

Complete digestive system - In this pattern there are two opening to the outside of the 
body, the mouth and the anus. Example: Arthropods, Chordates, etc.

© Circulatory System - Circulatory system may be of two types - open type and 
closed type.

Open type - In open type circulatory system the blood is pumped out of the heart and 
the cells and tissues are diectly bathed in it.

Closed type - In this type of circulatory system the blood is circulated through a series of 
vessels of varying diameters - the arteries, veins and capillaries.

Body Symmetry

Animals can be categorized on the basis of their body symmetry. The arrangement of 
body parts around a central point or line determines the symmetry.

© Asymmetrical - some animals cannot be divided into two equal halves along any 
plane passing through the center of the organism. Asymmetry is the complete 
absence of symmetry Example: Sponges.

© Radial Symmetry - Animals are said to exhibit radial symmetry, when any plane 
passing through the central axis of the body divides the organism into two 
identical halves. Example: Coelentrates, ctenophores and echinoderms.

© Bilateral Symmetry - Animals where body can be divided into identical right and 
left halves are said to be bilaterally symmetrical. Example: Annelids, 
Arthropods,etc.
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Body Wall
Body wall of animals are arranged in two or three embryonic layers. Accordingly animals 
are diplobalstic or triploblastic.

© Diploblastic Animals - Animals in which the cells are arranged in two embryonic 
layers are known as diploblastic animals. Diploblastic animals have an external 
ectoderm and an internal endoderm. The middle mesoglea is the middle 
undifferentiated layer present between outer ectoderm and middle mesoderm 
Example: Coelentrates.

© Triploblastic Animals - Triploblastic animals are those, whose cells are arranged 
in three germinal layers, the outer ectoderm, inner endoderm and the third 
germinal layer mesoderm which is in between outer ectoderm and the endoderm 
Example: Platyhelminthes to Chordates.

Nature of Coelom

The presence or absence of a cavity between the body wall and the gut wall is 
important characteristic for classification Coelom is the body cavity that is lined by the 
mesoderm. There are three types of animals based on the type of coelom - coelomates, 
pseudocoelomates or acoelomates.

© Acoelomates - Animals in which the body cavity is absent are known as 
acoelomates. Example: Platyhelminthes.

© Pseudocoelomates - Animals in which the body cavity is not lined by the 
mesoderm, instead the mesoderm is present in scattered pouches in between 
the ectoderm and the endoderm are known as the pseudocoelomates. Example: 
Aschelminthes.

© Coelomates - Animals possessing the body cavity which is lined by the 
mesoderm are known as coelomates. Example: Annelids, Mollusca, Arthropods, 
Echinoderms, chordates.

Segmentation
In some animals, body is segmented externally and internally, with serial 

repetition of at least some organs. This phenomenon is known as metamerism and the 
segmented body pattern is known as metameric segmentation. Example: Earthworm

Notochord

In some animals during embryonic development, a mesodermally derived rod-like 
structure is formed on the dorsal side, this is known as notochord. Animals with 
notochord are known as chordates and the animals which do not form notochord are 
known as non-chordates. Example: Porifera to Echinoderms.
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Animal Kingdom Classification System
There are many different types of animals which are similar and different to each 

other in many aspects. Members of a particular group of animal share a particular 
characteristic that is common to all the members of the group. This is the feature that 
defines the group.

Biologists arrange organisms into groups on the basis of traits which they share 
with other animals and the genetic relationship with each other. This orderly form of 
classification of animals is the basis of taxonomy. Modern taxonomy is based on 
physical characteristics and genetic characteristics. Systematics is the field of study that 
focuses on evolutionary relationships between living organisms.

Carious Linnaeus (1707-1778), a Swedish botanist was the inventor of modern 
scientific classification. He designed his system of classification so that each animal and 
plant he described had only one name and this name would not be shard with any other 
organism.

The system most scientist use put each living thing into seven groups or taxons. 
They are organized from most general to most specific category. These categories in 
the hierarchical system are from higher and most inclusive to lower to more specific are 
kingdom, phylum, class, order, family genus and species.

<j------------------

KINGDOM

<___________ ,
Animal Kingdom Classification Chart
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2. Content study: Molecular dynamics of cell division: by Prof S.R. 

Ramesh

Though the process of cell division is being studied over 100 years, it still remains a 

fascinating biological process and the knowledge of which at the molecular level is 

needed to win over cancer. Cell division is a fundamental and characteristic process of 

all living organisms. It is needed for growth, replacement and reproduction. Generally 

two types of cell division prevail in all eukaryotic organisms. They are mitosis and 

meiosis. Different stages of mitosis and meiosis include prophase, metaphase, 

anaphase and telophase. A number of molecules to name a few, condensin, cohesins, 

nuclear lamina, pericentrin, tubulins, microtubule associated proteins, actin, myosin, 

kinesin-4, kinesin-7, kinesin-13 and dynactin-dynein complex. They sequentially 

carryout specific functions that ultimately results in two daughter cells in case of mitosis 

and four daughter cells in case of meiosis. The structural and functional dynamics of 

molecules involved in the onset of cell division, condensation of chromatin, 

differentiation of chromosomes and their segregation into daughter cells followed by 

cytoplasmic division were discussed.
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3 . Content Study : Immunology : by Dr. Guruprasad

Immunity is the stare of protection against foreign organisms or substances (antigens). 
Vertebrates have two types of immunity. Innate and adaptive

Innate immunity is not specific at any one pathogen and constitutes a first line of 
defence, which is anatomic, physiologic, endocytic and phagocytic and inflammatory 
barriers.

Innate and adaptive immunity operate in cooperative and interdependent ways. The 
activation of innate immune responses produces signals that stimulate and direct 
subsequent adaptive immune responses.

Adaptive immune responses exhibit four immunologic attributes: Specificity, diversity, 
memory and self/non self recognition

The cells that participate in the immune response are white blood cells or leukocytes. 
The lymphocytes is the only cell to possess the immunologic attributes Specificity, 
diversity, memory and self/non self recognition

Many of the body’s cells, tissues and organs arise from the progeny of different stem
cell populations. The division of a stem cell can result in the production of another stem
cell and a differentiated cell of a specific type or group

All leukocytes develop from a common multipotent hematopoietic stem cell during 
hematopoietic. Various hematopoietic factors induce proliferation and differentiation of 
the differentiation of the different blood cells.

The differentiation of stem cells into different cell types requires the expression of 
different lineage - determining genes. A number of transcription factors pay 
important roles in this regard.

There are three types of lymphocytes: B-cells, T-cells and natural killer cells. NK 
cells are much less abundant than B- cells and T- cells. And most lack a receptor that is 
specific for a particular antigen. The lymphoid cells are best distinguished on the basis 
of function and the presence of various membrane

Basophils and mast cells are nonphagocytic cells that release a variety of 
pharmacologically active substances and play important roles in allergic reactions.

Dendritic cells capture antigen. With exception of follicular dendrite cells, these cells 
express high level of class II MHC molecules. Along with macrophage and B cells, 
dendritic cells play important role in TH-cell activation by processing and presenting 
antigen bound to Class II MHC molecules
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The primary lymphoids organs are Bone marrow and Thymus which provide sites for 
maturation of the lymphocytes Such as B- Cells and T-cells

B- cells which is divided into Plasma cells for the production of the Antibodies and 
memory cells for further secondary immune response

The Lymphatic system collects fluid that accumulates in tissue space and return this 
fluid to the circulation. It also delivers the antigen to the Lymph nodes

Secondary lymphoid organs capture antigens and provide sites where lymphocytes 
become activated by interaction with antigens. Activated lymphocytes undergo 
proliferates and differentiation into effectors cells. There are different types of the
secondary lymphocytes such as Lymph nodes, spleen, The loose cluster of 
follicles, Peyers Patches of the intestine, Intestinal associated lymphoid tissues 
interact with antigens that enter from the gastro intestinal tract and cutaneous - 
associated lymphoid tissue protects epithelial tissues

An Antibody molecule consists of two identical light chains and two heavy chains which 
are linked by disulphide bonds, each heavy chain has amino - terminal variable regions 
followed by a constant region. There are five different types of Antibody named as IgM, 
IgG, IgA, IgD, and IgE, These are classified according to the heavy chains sequences. 
The five antibody classes have different effectors functions and average serum 
concentrations and half-lives.

The Major histocampactibilty complex (MHC) comprises a stretch a lightly linked 
genes that encode proteins associated with intercellular recognition and antigen 
presentation T- Cells. The group of linked MHC genes is generally inherited as a unit 
from parents these linked groups are called Haplotypes.

Class I MHC Molecules consists of a large glycoprotein chains with 3 extra cellular 
domains and a trans-membrane segment and Beta microglobulin, a protein with a single 
domain

Cass II MHC molecules are composed of two non-covalently associated 
glycoproteins, The Alpha and Beta Chain, chain encoded by separate MHC genes. T- 
Cells recognize antigen within the cleft of a self-MHC molecule on the membrane of a 
cell.

In general CD4+ TH cells recognize antigen with class II MHC molecules on antigen - 
processing cells.

CD8+ TC cells recognize antigen with class I MHC molecules on target cells.
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Complexes between antigenic peptides and MHC Molecules are formed by 
degradation of a protein antigen in one of two different antigen - processing pathways.

The complement system comprises a group of serum proteins, many of which exist in 
inactive forms.

The complement system activation occurs by the classical alternative or lecithin 
pathways each of which is initiated differently.

During present discussion some important concepts such as genes involved in the 
antibody formation, auto immune system and hypersensitive reactions etc: will 
be discuss in detailed

4. Content Study: RNA World by Prof S.R. Ramesh

In contrast to deoxyribose nucleic acid (DNA), which is the hereditary material, 

the other nucleic acid viz., ribose nucleic acid (RNA) has been of greatest interest due 

to its multiple functions. The RNA molecules known for many decades include mRNA, 

rRNA and tRNA. Among these three, only mRNA is the coding RNA while the other two 

are noncoding RNAs. In addition to these three, now a variety of RNA molecules that 

are involved in a variety of functions have been discovered These RNAs include small 

nuclear RNAs (snRNAs), small nucleolar RNAs (snoRNAs), RNase P, mitochondrial 

RNA processing (MRP) RNA, signal recognition particle (SRP) RNA, telomerase RNA, 

microRNAs (miRNAs), small interfering RNAs (siRNAs), Piwi-interacting RNA (piRNA), 

circular RNA (circRNA), guide RNA (gRNA) etc., These RNAs are small and stable and 

are involved in splicing, ribosome biogenesis, transcription, translation and chromosome 

replication. The developments in high-throughput sequencing and bioinformatic 

approaches have enabled us to identify a variety of non-coding RNAs and the quest for 

the discovery of new RNA molecules and to understand their functions continues.

5. Content Study: MECHANISM OF HORMONE ACTION by Prof.
H.N.Yajurvedi

Coordination among the functioning of different organs and organ systems is 

necessary to achieve integrity in bodily functions. There are two coordinating systems in 

the body, viz. Nervous and chemical. Nervous coordination is executed by the central 

and peripheral nervous system, whereas chemical coordination is by chemical
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messengers (hormones and others).Hormone is a chemical messenger secreted by an 

endocrine gland directly into blood that acts on specific target organs/cells. Specificity in 

hormone action is due to presence of hormone receptors in target cells. Hormones may 

be proteins/ peptides, amino acid derivatives, or steroids. Each hormone has specific 

physiological action. For instance: GH induces growth, Prolactin- induces milk secretion, 

Insulin utilization of glucose. The mechanism of action involves action of a hormone at 

cellular and molecular level to bring about biological change. Involves all events 

beginning from binding to a receptor to response I in effecter tissues. Involves a series 

of biochemical events starting from the plasma membrane proceeding to cytoplasm and 

sometimes nucleus where transcription of genes may be affected Many hormones 

share a common pathway (mechanism).Broadly there are two mechanisms.

1. Mediated through secondary messengers such as cyclic AMP Protein / 

peptide hormones mainly

Utilize this pathway (secondary messenger concept)

2 Mechanism involving transcription of genomic DNA. Steroid hormones, thyroid

hormones,

vit D utilise this pathway (genomic mechanism).

Hormone Action begins with binding of a hormone with its receptor.

Hormone Receptor: A protein which recognizes and binds its ligand (hormone) 

Location: Cell membrane (Protein / peptide hormones), intracellular (steroid,thyoxine)

Cell membrane bound receptors 3 TYPES: Ion channel linked. G-protein linked 

enzyme linked (Tyrosine kinase)

Nature of binding: Ligand (signaling molecule) binds or fits into a site on receptor 

molecule.

Great specificity and affinity for its ligand, has ability to distinguish closely related 

molecule.

Many hormones share a common pathway (mechanism); broadly there are two 

mechanisms

1 Mediated through secondary messengers such as cyclic AMP Protein I 

peptide hormones mainly utilize this pathway, (secondary messenger concept)
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2. Mechanism involving transcription of genomic DNA. Steroid hormones, thyroid 

hormones, Vit D, utilize this pathway (genomic mechanism), Mediated through 

secondary messengers

SEQUENCE OF EVENTS
Events from hormone binding to cellular response

1. Hormone action involving secondary messengers :

Briefly, hormone binding with it's ligand results H+R-> HR

4,

in activation of the receptor leading to activation 
of an adjacent enzyme, the enzyme catalyses the 
formation of a secondary messenger.

Activation of enzyme
Secondary messenger activates protein kinases, 
which phosphorylate, serine, threonine and 
tyrosine residues on proteins

4/
Receptor activated

4/
Formation of 

second messenger

Phosphorylation can alter activities of enzymes 
or transcription factors so as to produce hormone 
prescribed effects.

Secondary messengers
a) Cyclic AMP

b) IP3/ DAG
c) calcium and calmodulin
d) Tyrosine kinase

Activation of kinases 
4,

Phosphorylate 
target proteins 

4*
Biological
responses

II. Action mediated by transcription of nuclear DNA

1. Hormones which utilize this path way have intra-cellular receptors, which are 

sequence specific DNA binding transcription factors. These hormones (eg. 

Steroids) being small molecules can diffuse across plasma membrane. The DNA 

binding domain of the receptor mediates interaction of the receptor with its 

specific binding site on promoter region of the target gene.

2. Transcription of the target gene involves recruitment of RNA polymerase-ll and 

general transcription factors (transcription initiation complex).
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3. A primary transcript is formed, processed and matured mRNA is exported to 

cytoplasm where they are translated to a polypeptide chain on the ribosomes.

4. Proteins formed may be enzymic in nature (eg enzymes of intermediary 

metabolism) or other function.Eg. Ovalbumin synthesis in chick oviduct following 

estrogen treatment

To sum up:

Broadly, there are two pathways by which hormones act at cellular level to bring about 
biological change.

1. Hormones that bind membrane bound receptors induce a cascade of 
biochemical events through production of secondary messengers (cAMP, DG, 
IP3, ca++ ) which phosphorylate protein kinases, these in turn activate various 
proteins by phosphorylation that results in cellular response to the hormone.

2. Hormones that bind intra-cellular receptors induce expression of their target 
genes by binding to DNA along with their receptors (which are transcription 
factors) leading to synthesis of proteins of various biological activity

6. Content Study: Enzyme Kinetics by Dr. Cletus D’Souza,

The term “Enzyme” means “in yeast”. It was believed that only living organisms 

could ferment sugars. But Buchner showed that he could grind yeast cells and make an 

extract which could ferment sugars. Hence the concept of “enzyme” which was present 

“in yeast” and carry out all the reactions of a living cell was established

All living cells contain enzymes. Since organisms are known to live in extreme 

environment, the enzymes in these organisms can tolerate extreme conditions. We do 

not have an estimate of the enzymes present in all the living organisms, however, we 

can calculate the number of enzymes in a human from the knowledge of the human 

genome. It is estimated that there are about 50,000 enzymes but only a tenth of these 

enzymes have been classified. The two databases where information on enzymes can 

be found are BRENDA and KEGG.

The international Union of Biochemistry established a commission on enzymes to name 

and classify the enzymes. Enzymes are classified into six classes based on their
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reactions. Each enzyme is also given an enzyme commission number The six classes 

of enzymes are as follows:

CLASSIFICATION OF ENZYMES

Group of Enzyme Reaction Catalysed Examples

1. Oxldoreductase;; Transfer of hydrogen and oxygen 
atoms or electrons from one 
sobstfate to another.

Dehyd rogr i ia- es 
Oxidases

2. Tra nsferases Transfer of a specific group 
(a phosphate or methyl etc.) 
from one substrate to another.

Transd n ir' d se
Ki nases

3 . Hyd r olases Hydrolysis of a substrate Estrases
Digestive e ryrries

Isomerases Change of the molecular form of 
t he su bstr ate .

Phospho hexc 
Isomerase. I u ma rase

5 . t_y a s e s Non •• ydroly tic removal of a group 
or addition of a group to a 
substrate.

Decar boxy a - es 
Aldolases

6. Ligases 
(Synthetases )

Joining of two molecules by the 
l oi n' a11on of new bonds

Citric acid 
synthetase

Enzymes are biological catalysts. Unlike chemical catalysts, they have a high degree of 

specificity for their substrates.They accelerate the chemical reaction several orders of 

magnitude above the uncatalysed reaction. They act under mild conditions and are 

reused several times. The rate enhancement of some of the enzymes is shown as 

follows.

Enzyme Nonenzy matic 
half-life

Un catalyzed 
rate (Ami, .v )

Catalyzed 
rate (Acat, 

<')

Rate
enhancement
(Acal/Aun)

OM P decarbnw lase 78.000.000 2.8 x |0 ,h 39 1.4 X I01

Staphylococcal nuclease
\ €*<i rs
130.000 years 1.7 x JO 13 95 5.6 x |0u

AMP nucleosidase 69,000 years 1.0 x io " 60 6.0 x io12

Carboxy peptidase A 7.3 years 3.0 x io’9 578 1.9 x io"

Ketosteroid isomerase 7 weeks 1.7 x io 7 66,000 3.9 x |o"

Triose phosphate 
isomerase

1.9 days 4.3 x io 6 4,300 1.0 x io”

Chorismate mutase 7.4 hours 2.6 x io5 50 1.9 x io*’

Carbonic anhxdrase 5 seconds 1.3 x io ' 1 x io*’ 7.7 x io‘

OMP. orotidine monophosphate. adenosine monophosphate
Vimr After.\ Radzicka and R Wofenden. .S’czewce 267 (1995) 90 93
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Although enzymes are generally considered as proteins, in 1980 RNA was discovered 

to have catalytic activity Now several classes of important biological reactions are 

known to be catalysed by RNA.

Enzymes have an active site into which the substrate binds and gets catalysed to form 

products. The specificity of the enzyme-substrate interaction was explained on the 

basis of Lock and Key mechanis. The enzyme is the lock and the substrate is the key. 

However, some enzymes act on many different substrates which cannot be explained 

by the Lock and Key mechanism. Hence the Induced fit hypothesis was proposed to 

explain enzyme-substrate interaction.

Study of enzyme kinetics will help us to understand metabolic flux of substrates through 

different pathways. Enzyme catalysis follows first order reaction. The substrate binds to 

the active site and is converted to the product. The transition state is the intermediate 

state between the native substrate and the product. Study of kinetics will also help us to 

understand the catalytic mechanism of the enzymes. The kinetics of enzyme catalysed 

reactions were mathematically explained by Michaelis and Menten. The Michaelis- 

Menten equation relates the velocity of an enzyme catalysed reaction to its substrate 

concentration. Thi equation allows us to calculate the Vmax and KM which are the 

fundamental properties of an enzyme. It also allows us to determine Kcat and Kcat/KM 

which give the catalytic efficiency of enzymes.

Enzymes can be inhibited by two types of inhibitors-the reversible and the irreversible 

inhibitors. The irreversible inhibitors like the suicide inhibitors form a covalent bond with 

the enzyme and tus rendering it inactive. Whereas, the reversible inhibitors do not form 

a covalent bond with the enzyme. There are three types of reversible inhibitors, namely 

the competitive inhibitors, uncompetitive inhibitors and the non competitive inhibitors.. 

This classification is based on the effect of the inhibitor on the Vmax and or KM of the 

enzyme.

Michaelis-Menten enzymes are single enzymes acting on single substrates. TThere are 

enzymes made up of multiple subunits and acting on more than one substrate. These 

enzymes do not follow Michaelis-Menten kinetics but show a sigmoidal kinetic pattern.

19



These enzymes are called allosteric enzymes. The term, ‘allosteric” refers to another 

site”. Thus the allosteric inhibitors bind to a site other than the catalytic site, and exert 

their inhibitory effect. In addition, enzymes can also be regulated by phospphorylation- 

dephosphorylation.

Enzyme kinetics is an important branch of study since most of the drugs in the market 

are enzyme inhibitors.

7. Content Study: Nerve impulse conduction by Dr. V. Tangpu

The human nervous system consists of billions of nerve cells (or neurons) and 

supporting cells (neuroglia). Neurons are able to respond to stimuli (such as touch, 

sound, light, and so on), conduct impulses, and communicate with each other (and with 

other types of cells like muscle cells).

The nucleus of a neuron is located in the cell body. Extending out from the 

cell body are processes called dendrites and axons. These processes vary in number & 

relative length but always serve to conduct impulses.

Neurons can respond to stimuli and conduct impulses because a membrane 

potential is established across the cell membrane. In other words, there is an unequal 

distribution of ions (charged atoms) on the two sides of a nerve cell membrane. This 

can be illustrated with a voltmeter:

With one electrode placed inside a neuron and the other outside, the 

voltmeter is 'measuring' the difference in the distribution of ions on the inside versus the 

outside. And, in this example, the voltmeter reads -70 mV (mV = millivolts). In other
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words, the inside of the neuron is slightly negative relative to the outside. This difference 

is referred to as the Resting Membrane Potential. How is this potential established'?

The membranes of all nerve cells have a potential difference across them, 

with the cell interior negative with respect to the exterior (a). In neurons, stimuli can alter 

this potential difference by opening sodium channels in the membrane. For example, 

neurotransmitters interact specifically with sodium channels (or gates). So sodium ions 

flow into the cell, reducing the voltage across the membrane.

Once the potential difference reaches a threshold voltage, the reduced 

voltage causes hundreds of sodium gates in that region of the membrane to open 

briefly. Sodium ions flood into the cell, completely depolarizing the membrane (b) This 

opens more voltage-gated ion channels in the adjacent membrane, and so a wave of 

depolarization courses along the cell — the action potential.

As the action potential nears its peak, the sodium gates close, and 

potassium gates open, allowing ions to flow out of the cell to restore the normal 

potential of the membrane (c)

Establishment of the Resting Membrane Potential

Membranes are polarized or, in other words, exhibit a RESTING 

MEMBRANE POTENTIAL. This means that there is an unequal distribution of ions 

(atoms with a positive or negative charge) on the two sides of the nerve cell membrane. 

This POTENTIAL generally measures about 70 millivolts (with the INSIDE of the 

membrane negative with respect to the outside). So, the RESTING MEMBRANE 

POTENTIAL is expressed as -70 mV, and the minus means that the inside is negative 

relative to (or compared to) the outside. It is called a RESTING potential because it 

occurs when a membrane is not being stimulated or conducting impulses (in other 

words, it's resting).

the resting potcntisl 
at the non ts Z0 mV
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What factors contribute to this membrane potential?

Two ions are responsible, sodium (Na+) and potassium (K+). An unequal 

distribution of these two ions occurs on the two sides of a nerve cell membrane because 

carriers actively transport these two ions: sodium from the inside to the outside and 

potassium from the outside to the inside. AS A RESULT of this active transport 

mechanism (commonly referred to as the SODIUM - POTASSIUM PUMP), there is a 

higher concentration of sodium on the outside than the inside and a higher 

concentration of potassium on the inside than the outside.
■p

+ Net positive 
+ Charge INet negative 

Charge

ATP

Na+ M +► Na+
Na-K Pump

K

Inside - + Outside

The nerve cell membrane also contains special passageways for these two ions 

that are commonly referred to as GATES or CHANNELS. Thus, there are SODIUM 

GATES and POTASSIUM GATES. These gates represent the only way that these ions 

can diffuse through a nerve cell membrane. IN A RESTING NERVE CELL MEMBRANE, 

all the sodium gates are closed and some of the potassium gates are open. AS A 

RESULT, sodium cannot diffuse through the membrane & largely remains outside the 

membrane. HOWEVER, some potassium ions are able to diffuse out.

OVERALL, therefore, there are lots of positively charged potassium ions just 

inside the membrane and lots of positively charged sodium ions PLUS some potassium 

ions on the outside. THIS MEANS THAT THERE ARE MORE POSITIVE CHARGES ON 

THE OUTSIDE THAN ON THE INSIDE. In other words, there is an unequal distribution 

of ions or a resting membrane potential. This potential will be maintained until the 

membrane is disturbed or stimulated. Then, if it's a sufficiently strong stimulus, an action 

potential will occur.
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ACTION POTENTIAL

An action potential is a very rapid change in membrane potential that occurs 

when a nerve cell membrane is stimulated Specifically, the membrane potential goes 

from the resting potential (typically -70 mV) to some positive value (typically about +30 

mV) in a very short period of time (just a few milliseconds).

+ 30 mV

0 mV-
Threshold

Level

-70 mV __ 4______Resting
Potential

i i 1 r

Time (ms) 1 ms

What causes this change in potential to occur? The stimulus causes the sodium 

gates (or channels) to open and, because there's more sodium on the outside than the 

inside of the membrane, sodium then diffuses rapidly into the nerve cell. All these 

positively-charged sodiums rushing in causes the membrane potential to become 

positive (the inside of the membrane is now positive relative to the outside). The sodium 

channels open only briefly, then close again.

The potassium channels then open, and. because there is more potassium inside 

the membrane than outside, positively-charged potassium ions diffuse out. As these 

positive ions go out, the inside of the membrane once again becomes negative with 

respect to the outside.

AII-or-None Law - action potentials occur maximally or not at all. In other words, there's 

no such thing as a partial or weak action potential. Either the threshold potential is 

reached and an action potential occurs, or it isn't reached and no action potential 

occurs.

Impulse conduction - an impulse is simply the movement of action potentials 

along a nerve cell. Action potentials are localized (only affect a small area of nerve cell 

membrane). So, when one occurs, only a small area of membrane depolarizes (or 

'reverses' potential). As a result, for a split second, areas of membrane adjacent to each 

other have opposite charges (the depolarized membrane is negative on the outside &
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positive on the inside, while the adjacent areas are still positive on the outside and 

negative on the inside). An electrical circuit (or 'mini-circuit') develops between these 

oppositely-charged areas (or, in other words, electrons flow between these areas). This 

'mini-circuit' stimulates the adjacent area and, therefore, an action potential occurs. This 

process repeats itself and action potentials move down the nerve cell membrane. This 

'movement' of action potentials is called an impulse

Conduction of nerve impulse occurs along non-myelinated neuron, myelinated 

neuron, through synapses and through neuromuscular junctions.
Direction ol Action Potential Direction of Acikhi Potential

Action Potential

Sallalon Conduction
My i tin

\ / "
ihkIc ol K jmicr

I---------------------
i New Action 
| Potential Site

Conduction Velocity:

© impulses typically travel along neurons at a speed of anywhere from 1 to 120 

meters per second

© the speed of conduction can be influenced by the diameter of a fiber and the 

presence or absence of myelin

© Neurons with myelin (or myelinated neurons) conduct impulses much faster than 

those without myelin.
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Myelination, the process by which glial cells ensheath the axons of 

neurons in layers of myelin, ensures the rapid conduction of electrical impulses in the 

nervous system. The formation of myelin sheaths is one of the most spectacular 

examples of cell-cell interaction and coordination in nature. Myelin sheaths are formed 

by the vast membranous extensions of glial cells: Schwann cells in the peripheral 

nervous system (PNS) and oligodendrocytes in the central nervous system (CNS). The 

axon is wrapped many times (like a Swiss roll) by these sheetlike membrane extensions 

to form the final myelin sheath, or internode.

Between areas of myelin are non-myelinated areas called the nodes of 

Ranvier. Because fat (myelin) acts as an insulator, membrane coated with myelin will 

not conduct an impulse. So, in a myelinated neuron, action potentials only occur along 

the nodes and, therefore, impulses 'jump' over the areas of myelin - going from node to 

node in a process called saltatory conduction (with the word saltatory meaning 

'jumping'):

Because the impulse 'jumps' over areas of myelin, an impulse travels 

much faster along a myelinated neuron than along a non-myelinated neuron.

When an impulse arrives at the end bulb, the end bulb membrane 

becomes more permeable to calcium. Calcium diffuses into the end bulb & activates 

enzymes that cause the synaptic vesicles to move toward the synaptic cleft. Some 

vesicles fuse with the membrane and release their neurotransmitter (a good example of 

exocytosis). The neurotransmitter molecules diffuse across the cleft and fit into receptor 

sites in the postsynaptic membrane. When these sites are filled, sodium channels open 

& permit an inward diffusion of sodium ions. This, of course, causes the membrane 

potential to become less negative (or, in other words, to approach the threshold 

potential). If enough neurotransmitter is released, and enough sodium channels are
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opened, then the membrane potential will reach threshold If so, an action potential 

occurs and spreads along the membrane of the post-synaptic neuron (in other words, 

the impulse will be transmitted). Of course, if insufficient neurotransmitter is released, 

the impulse will not be transmitted.

Impulse transmission - The nerve impulse (action potential) travels down the 

presynaptic axon towards the synapse, where it activates voltage-gated calcium 

channels leading to calcium influx, which triggers the simultaneous release of 

neurotransmitter molecules from many synaptic vesicles by fusing the membranes of 

the vesicles to that of the nerve terminal. The neurotransmitter molecules diffuse across 

the synaptic cleft, bind briefly to receptors on the postsynaptic neuron to activate them, 

causing physiological responses that may be excitatory or inhibitory depending on the 

receptor. The neurotransmitter molecules are then either quickly pumped back into the 

presynaptic nerve terminal via transporters, are destroyed by enzymes near the 

receptors (e.g. breakdown of acetylcholine by cholinesterase), or diffuse into the 

surrounding area.

This describes what happens when an 'excitatory' neurotransmitter is 

released at a synapse. However, not all neurotransmitters are 'excitatory.'

Types of neurotransmitters:

1- Excitatory - neurotransmitters that make membrane potential less negative (via 

increased permeability of the membrane to sodium) &, therefore, tend to 'excite' or 

stimulate the postsynaptic membrane

2 - Inhibitory - neurotransmitters that make membrane potential more negative (via 

increased permeability of the membrane to potassium) &, therefore, tend to 'inhibit' (or 

make less likely) the transmission of an impulse. One example of an inhibitory
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neurotransmitter is gamma aminobutyric acid (GABA) Medically. GABA has been used 

to treat both epilepsy and hypertension. Another example of an inhibitory 

neurotransmitter is beta-endorphin, which results in decreased pain perception by the 

CNS.

8. Content Study: AIDS by C. Padmaja

AIDs-Acquired immonodeficiency disease symptoms

AIDS was first dicovered in America in1981.

AIDs is caused by Human Immunodeficiency Virus(HIV) belonging to family retro virus 

and genus Lenti virus (Lenti meaning slow progression). HIV is of two types : HIVi and 

HIV2. HIVi is most commom and originated from Congo. HIV2 is less infectious and 

shows slow progression and originated in West Africa

One percent of the population belonging to north Europe are resistant to HIV carrying 

a homozyous mutant gene for CRR5 where as 15% are showing the disease symptoms 

very slow due to same gene in hjeterozygous condition.

A person acquires this disease due to: unprotected sex; homosexuality; Multiple sex 

partners; Pre marital sex and extra marital sex; blood transfusion; Drug addiction; 

contaminated needles from hospitals;through placenta of infected mother to the foetus.

HIV is of 120nm in diameter and 60 times smaller than RBC
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is an enveloped RNA virus: As HIV buds out of the host cell during replication, it 

acquires a phospholipid envelope. Protruding from the envelope are peg-like structures 

that the viral RNA encodes. Each peg consists of three or four gp41 glycoproteins (the 

stem), capped with three or four gp120 glycoproteins Inside the envelope the bullet

shaped nucleocapsid of the virus is composed of protein, and surrounds two single 

strands of RNA. Three enzymes important to the virus's life cycle - reverse 

transcriptase, inteqrase. and protease

Although helper T cells seem to be the main target for HIV, other cells can 
become infected as well. These include monocytes and macrophages, which can hold 
large numbers of viruses within themselves without being killed. 
Some T cells harbor similar reservoirs of the virus.

Entry of HIV into the host cell requires the binding of one or more gp120 molecules on 
the virus to CD4 molecules on the host cell's surface. Binding to a second receptor is 
also required. Ed Berger helped identify this coreceptor. As he compared his results with 
those of other researchers, it became clear that two different coreceptors are involved in 
the binding. One, CCR5, achemokine receptor, serves as a coreceptor early in an 
infection. Another chemokine receptor (CXCR4) later serves as a coreceptor. That two 
coreceptors are involved is consistent with previous observations. Viruses isolated from 
individuals early in an infection, during the asymptomatic phase, will typically infect 
macrophages in the laboratory, but not T cells (the viruses are M-tropic). Virus isolated 
from patients later in the infection in the symptomatic phase, will infect T cells (the 
viruses are T-tropic). It seems that a shift takes place in the viral population during the 
progression of the infection, so that new cellular receptors are used and different cells 
become infected.

HIV is a member of the group of viruses known as retroviruses, which share a 

unique life cycle (Fig 4). Once HIV binds to a host cell, the viral envelope fuses with the 

cell membrane, and the virus's RNA and enzymes enter the cytoplasm. HIV, like other 

retroviruses, contains an enzyme called reverse transcriptase. This allows the single- 

stranded RNA of the virus to be copied and double-stranded DNA (dsDNA) to be 

generated. The enzyme integrase then facilitates the integration of this viral DNA into 

the cellular chromosome.Provirus (HIV DNA) is replicated along with the chromosome 

when the cell divides. The integration of provirus into the host DNA provides the latency 

that enables the virus to evade host responses so effectively.
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Production of viral proteins and RNA takes place when the provirus is transcribed Viral 

proteins are then assembled using the host cell's protein-making machinery. The virus's 

protease enzyme allows for the processing of newly translated polypeptides into the 

proteins, which are then ultimately assembled into viral particles. The virus eventually 

buds out of the cell. A cell infected with a retrovirus does not necessarily lyse the cell 

when viral replication takes place; rather, many viral particles can bud out of a cell over 

the course of time.

Transmission

HIV is transmitted principally in three ways: by sexual contact, by blood (through 

transfusion, blood products, or contaminated needles), or by passage from mother to 

child. Although homosexual contact remains a major source of HIV within the United 

States, "heterosexual transmission is the most important means of HIV spread 

worldwide today." Treatment of blood products and donor screening has essentially 

eliminated the risk of HIV from contaminated blood products in developed countries, but 

its spread continues among intravenous drug users who share needles In developing 

countries, contaminated blood and contaminated needles remain important means of 

infection Thirteen to thirty-five percent of pregnant women infected with HIV will pass 

the infection on to their babies; transmission occurs in utero, as well as during birth. 

Breast milk from infected mothers has been shown to contain high levels of the virus 

also. HIV is not spread by the fecal-oral route; aerosols; insects; or casual contact, such 

as sharing household items or hugging. The risk to health care workers is primarily from 

direct inoculation by needle sticks. Although saliva can contain small quantities of the virus, 

the virus cannot be spread by kissing.

Practical Session:

Demonstration of Meiosis

Introduction
since the beginning of this century the chromosomes of the shorthorned grasshoppers 
(Family Acrididae) have been used for a vast number of cytological studies. These 
chromosomes present a number of advantages to the cytologist.
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1. They are large and relatively few in number.

2. The range of chromosome lengths in the complement is such that each bivalent 
formed at meiosis can usually be individually identified according to its length.

3. Chiasmata are very clear during diplotene and diakinesis thus allowing analyses of 
their structure, frequency, distribution and movement.

4. Often the position of the centromere is marked by relatively denser staining 
(precocious condensation) at early diplotene.

Besides these cytological advantages, the techniques involved in the preparation of 
slides of this material are quick and simple and therefore it is ideal for demonstrating the 
stages of meiosis to students.

species of grasshoppers, outline dissection and cytological techniques, and to give a 
brief description of the chromosomes and the stages of meiosis.

Comparison of the morphology of the abdomen of male and female 
grasshoppers. This is a generalised diagram and does not refer to any particular 
species.

Preparation of material and cytological techniques

Dissection
The insects are chloroformed or etherised and then dissected in insect saline (see 

below). The testes lie in a dorsal position in the anterior half of the abdomen and can be 

easily located by making a dorsal, longitudinal, abdominal cut. They can be identified by 

the orange-yellow fatty tissue that cover them. Once this is removed with dissecting 

needles (while still in the insect saline) each testis can be seen to consist of many 

follicles.
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Fixation

The best fixative for these preparations is 1 : 3 acetic alcohol (see below). The testis 

material is left in the fixative for at least five minutes before one of the staining 

procedures described below is carried out. The material can also be stored before being 

stained either in the fixative or by transferring it to 70 per cent ethyl alcohol after fixation. 

It will keep satisfactorily for at least a year either at room temperature or, preferably, in a 

refrigerator.

Staining

Acetic-orcein:

1. Place a small drop (about 5 mm. in diameter) of the stain in the middle of a clean 

slide.

2. Take three or four testis follicles from the fixative (or alcohol), drain off excess 

moisture on a piece of blotting paper, and leave in the stain for three to five minutes.

3. After this time the follicles are broken up by firmly tapping them with a metal or glass 

rod until there is only a suspension of small particles in the stain

4. After any remaining large pieces of material have been removed, a clean cover-slip 

can be applied.

5. Heating the slide gently over the flame of a spirit lamp at this stage will flatten and 

spread the chromosomes. The stain must not boil.

6. The slide should then be placed between two pieces of blotting paper which is firstly 

pressed down lightly so that excess stain around the edges of the cover-slip is 

absorbed, and then the preparation is squashed by firm, vertical, thumb pressure. 

Avoid any sideways movement.

7. If the cover-slip is ringed with petroleum jelly the temporary squash preparation will 

keep for at least ten days.

HCI carmine: Using this stain, the material must be pre-stained and then stored in 

70 per cent ethyl alcohol until required.

1. The material is transferred from the fixative or alcohol to the stain (in a small 
stoppered vial) for 24 hours.

2. After this time the material should be transferred to 70 per cent alcohol and stored in

31



the refrigerator until needed.
3. Preparation of the slide is as above except that the material is squashed in a drop of 

45 per cent acetic acid

Permanent Slides
If desired, temporary squashes can be made permanent using a method similar to that 
of Conger and Fairchild (1953).

1. Freeze the preparation by inverting the slide on a flat piece of dry ice for 30 seconds 
to one minute

2. Without letting the preparation thaw, prise the cover-slip off with a scalpel or razor 

blade. The material should remain attached to the slide but if some does remain on 

the cover-slip this can also be remounted on a clean slide by the same procedure.

3. Immerse the slide, while the material is still frozen, in absolute ethyl alcohol for ten 
minutes.

4. Place the slide in fresh absolute alcohol for at least another ten minutes

5. Put a small drop of euparal in the middle of the squashed material and apply a clean 
cover-slip.

6. Heat the slide gently to remove any large air bubbles and then leave it in a dust-free 
place to harden.

Practical Sessions:

Visit to Drosophila Stock Center, Dept of Studies in Zoology, University of 
Mysuru, Mysuru,

Plant Identification and classifying by Prof G.V. Gopal

It is always preferable to examine living material but floral structures can also be 

examined if a pressed flower is boiled in water for a couple of minutes and then 

dissected in a drop of water under a dissecting microscope.

With the help of the key given in the following pages, selected families of the 

flowering plants, described in this book can be easily identified. The key is indented 

type and dichotomous throughout The main key is arranged in groups. Each pair of
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lead (alternative statement) is numbered, and each lead of a pair is given a 

distinguishing letter (a, b).

KEY TO THE GROUPS

1a. cotyledons two; leaves usually with reticulate venation; flowers usually pentamerous 

or tetramerous; vascular bundles of the stem usually arranged in a ring, tap root usually 

present. (DICOTYLEDONS).

2a. Flower with two distinct whorls of periant.

3a. Corolla of distinct petals

4a. Flowers hypogynous.

5a. A conspicuous disc is present at the base of the ovary. Group 2.

5b. Disc is absent Group 1.

4b. Flowers perigynous or epigynous. Group 3.

3b. Corolla of united petals

6a. Ovary inferior.

Group 4.

6b Ovary superior.

7a Carpels more than two.

Group 5.

7b Carpels two. Group 6.

2b Flowers with one whorled of perianth, usually sepaloid.

Group 7
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1b Cotyledon one; leaves usually with parallel venation; flowers usally trimerous 

vascular bundles of the stme scattered; tap root usually absent.

GROUP KEYS

Dicotyledons

GROUP 1

Flowers mostly regular and bisexual; petals distinct; stamens hypogynous ovary 

superior.

la. Aquatic plants with peltate leaves. Nymphaeaceae

lb. Terrestrial plants or if aquatic them without peltate leaves.

2a. Flowers usually trimerous.

3a. Trees or shrubs with exstipulate leaves; connective distinctive, usually enlarged; 

endosperm of the seed ruminate

Annonaceae

3b. Trees or shrubs with stipulate leaves; connective not enlarged; endosperm of the 

seed watery fleshy.

Magnoliaceae

2b. Flowers tetramerous or pentamerous, not trimerous.

4a. Gynoecium of many apocarpous carpels.

Ranunculaceae

4b. Gynoecium of few syncarpous carpels

5a. Ovary unilocular.

6a. Placentation parietal
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7a. Flowers zygomorphic

8a. Leaves exstipulate

Fumariaceae

8b. Leaves stipulate.

Violaceae

7b. Flowers actinomorphic.

9a. stamens indefinite.

Papaveraceae

10a. Stamens tetradynamous

Brassicaceae

10a. Stamens no tetradynamous

lla. Sepals and petals four each; androphore and gynophores usually present.

Capparidaceae

llb. Sepals and petals five each: androphore and gynophores absent.

Violaceae

6b. Placentation free central.

12a. Stamens obdiplostemonous; capsule dehiscing by valves.

Caryophyllaceae

5b. Ovary multilocular.

13a. Anthers one-celled.

Malvaceae
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13b. Anthers two-celled.

14a. Stamens 5-20, more or less connate.

Sterculiaceae

14b. Stamens many, more or less distinct

Tiliaceae

GROUP 2

Sepals distinct or united: a conspicuous disc is present; stamens usually definite, 

inserted upon or at the outer or inner base of the disc; ovary superior.

la. Leaves aromatic, glandular punctuate. Rutaceae

lb. Leaves neither aromatic nor glandular puncate.

2a. Climbers, usually with tendrils

Vitaceae

2b. Trees, shrubs or herbs without tendrils.

3a. Flowers bisexual, disc usually annular adnate to the stamens.

4a. Leaves simple and stipulate: fruit a schizocarp.

Geraniaceae

4b. Leaves compound and exstipulate; fruit a capsule or drupe.

5a. Stamens obdiplostemonous; may be united only at the base.

Oxalidaceae

5b. Stamens not obdiplostemonous; united into a tube around the style.

Meliaceae
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3b. Flowers usually unisexual, disc tumid, adnate to the base of calyx or lining its tube

6a. Fruit capsular or indehiscent, sometimes winged

Sapindaceae

6b. Fruit a one-celled one-seeded drupe

Anacardiaceae

GROUP 3

Sepals united, rarely free; often adnate to ovary; stamens perigynous, usually 

inserted on or beneath the outer margin of the disc; ovary often inferior.

la. Ovary of one carpel with marginal placentation; fruit a legume.

Fabaceae

lb. Ovary of two or more carpels; placentation not marginal; fruit never a legume.

2a. Herbs climbing with the help of tendrils

Cucurbitaceae

2b. Herbs, shrubs or trees without tendrils

3a. Leaves stipulate.

Rosaceae

3b. Leaves exstipulate.

4a. Placentation parietal.

Cactaceae

4b. Placentation not parietal.

5a. Ovary unilocular with two to five pendulous ovules.
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Combretaceae

5b. Ovary usually two or more locular

6a. Leaves with pellucid aromatic glands

Myrtaceae

6b. leaves without pellucid aromatic glands

7a. Fruit a many-seeded capsule.

Lythraceae

7b. Fruit a schizocarp splitting into two mericarps.

Apiaceae

GROUP 4

Corolla gamopetalous; stamens usually as many as corolla lobes; ovary inferior.

la. Leaves opposite and stipulate.

Rubiaceae

lb. Leaves alternate and exstipulate.

Asteraceae

GROUP 5

Corolla gamopetalous; stamens as many as or fewer than corolla-lobes; carpels 

two; overy superior.

1a. Flowers actinomorphic; stamens as many as the corolla-lobes.

2a. Leaves usually opposite.

3a. Pollen granular, transferred directly from anthers; corona absent.
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Apocynaceae

3b. Pollen often in pollinia, transferred by means of specialized translators; corona 

present.

Asclepiadaceae

2b. Leaves generally alternate.

4a. Ovules one or two per loculus.

5a. Sepals free; corolla lobes contorted and infolded

Convolvulaceae

5b. sepals connate; corolla lobes imbricate.

Boraginaceae

4b. Ovules numerous in each loculus.

Solanaceae

1b flowers zygomorphic; corolla usually two -lipped; stamesn fewer than corolla lobes.

6a. Ovules many in each locule.

7a Treces, shrubs or climbers with compound leaves; seeds winged.

Bignoniaceae

7b. Herbs or shrubs with simple leaves, seeds wingless.

8a. Capsule opening elastically; seeds usually on hooked funiculus.

Acanthaceae

8b. Capsule not elastic; seeds not on hooked funiculus.

9a. Flowers axillary; corolla ventricose, sub-two-lipped.
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Pedaliaceae

9b. Flowers in racemes or spikes; corolla not ventricose, usually two-lipped.

Scrophulariaceae

6b Ovules one or two in each locule.

10a. Style gynobasic; fruit usually of four one-seeded nutlets: corolla strongly bilabiate; 

calyx often two-lipped.

Lamiaceae

10b. Style terminal; fruit a berry or drupe: corolla less strongly zygomorphic; calyx 

nearly actinomorphic, not two-lipped.

Verbenaceae

GROUP 7

Flowers usually with one whorl of perianth, usually sepaloid, or none.

1a Stems jointed; leaves reduced to whorls of scales.

Casuarinaceae

1b. Stems not jointed, leaves expanded.

2a. Ovary inferior; branch parasites.

Loranthaceae

2b. Ovary superior; not branch parasites.

3a. Flowers usually bisexual or polygamous

4a. Leaves stipulate; stipules sheathing.

Polygonacea

4b. Leaves exstipulate.
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5a Perianth scarious; stamens usually with interposed staminodes

Amaranthaceae

5b Perianth sepaloid; staminodes not present

Chenopodiaceae

3b. Flowers usually unisexual.

6a. Ovary trilocular; fruit schizocarpic; seeds carunculate.

Euphorbiaceae

6b Overy unilocular; fruit a syncarp of confluent pericarps and perianths; sseds not 

carunculate.

Moraceae
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Monocotyledons

GROUP 8

la. Trees, shrubs or scramblers with large plicate or pinnately divided leaves; flowers 

nearly sessile, in fleshly spikes or panicles with spathe-like bracts.

Arecaceae

lb. Not as above.

2a. Aquatic herbs, carpels free.

Alismaceae

2b. Terrestrial plants, carpels usually fused.

3a. Ovary inferior.

4a. Flowers in spadix.

Musaceae

4b. Flowers not in spadix.

5a. placentation parietal.

Orchidaceae

5b. Placentation not parietal, usually axile.

6a. Fertile stamen one, the others often transformed into petal-like staminodes.

Zingiberaceae

6b. Fertile stamens six, in two trimerous whorls.

Amaryllidaceae

3b. Ovary superior.
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7a. Perianth well developed.

8a. Leaf bases sheathing, filaments bearded.

Commelinaceae

8b. Leaf bases not sheathing; filaments not bearded.

Liliaceae

7b. Perianth scarious or reduced to bristles, hairs or lodicules or none

9a. Flowers usually unisexual, on a spadix; fruit a berry.

Araceae

9b. Flowers uni-or bisexual; in spikelets; fruit indehiscent.

10a. Leaf phyllot axis %; leaf sheaths with usually free margins; culms cylindrical; 

spikelets subtended by a pair of sterile bracts (glumes); each flower enclosed between 

a membranous bract (lemma) and adaxial bracteole; perianth reduced to lodicules.

Poaceae

10b. Leaf phyllotaxis 1/3; leaf sheaths closed; culms usually triangular; spikelets usually 

not subtended by sterile bracts; each flower subtended by a single membranous bract; 

perianth represented by bristles, hairs, scales, or none. Cyperaceae

Aim: To calculate percentage of pollen germination.

1. Principle: In nature, pollen grains germinate on the compatible stigmas of the 

carpel. Pollengrain can be induced to germinate in a synthetic medium During 

germination, in time (inner wall) of pollen grain emerge, out as a pollentabe 

through one of the germ pon in exine couterall.

2. Requirements:

Calcium nitrate, Boric acid, sucrose, diotilled water, petri dishes, slides, cover 

slips, brush, needle, microscope, and matase pollen grains of trades cantia 

Balsam/Jasminectharanthus/lily/ipomea/pomeglante/ glan/ chinarbe/petunia
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3. (i) Prepare the pollen germination medium by dissolving 10g sucrose, 30 mg 

calcium nitrate and 10mg boric acid in 100ml of distilled water. Alternatively 10% 

sucrose solution can also be used.

(ii) Take a drop of medium or 10% sucrose solution on a cover slip and sprinkle 

mature pollen grains on the drop.

(iii) Invert the cover glass on to a slide.

(iv) After 10 minutes, observe the slide under microscope

(v) Count (a) total number of pollen grains seen in the microscope field, and (b) 

the number of pollen grains that have germinated.

Several pollen grains germinate and put forth pollen tubes Count the total 

number of pollen grains and the number of germinated pollen grains in 3-5 different 

microscope fields. Tabulate your observations and calculate the percentage of pollen 

germination

Name of the plant used as source of pollen........................

Number of pollen grains in the field in a field of microscope = N

Number of germinated pollen grains in field domicrocube = n

% (percentage of pollen germination = ^.vl00 or

1. Corolla : a. Number of petals

b. Coloured or sepaloid

c. Polypetalous, or gamopetalous, if poly, describe the form 

and nature of petals, i.e., caryophyllaceous, rosaceous, or 

papilionaceous, etc. If gamopetalous. describe the special 

forms, i.e., campapulate, infundi-buliform, bilabiate or 

spurred, etc.

d. Aestivation

2. Androecium : a. Number of stamens
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3. Gynoecium

4. Fruit

5 Seeds

b. Free or fused; if fused, adelphous or sygenesious; if free, 

didynamous, tetradynamous, etc.

c. Epipetalous, antipetalous, etc.

d. Filament long, short or flattened.

e. Fixation of anther; Innate, dorsifixed or versatile.

Orientation of anther: Introrse or extrorse

f. Dehiscence of anther: Longitudinal transverse, porous.

: a. Number of carpels

b. United or free, i.e. syncarpous or apocarpous

c. Superior or inferior

d. Number of loculi

e. Placentation - marginal, parietal, axile, central, basal or 

superficial.

f. Number of ovules in each loculus

g. Style-free or united

h. Sigma-simple or lobed, feathery, hairy, capitates, etc.

: Dry (achemal, capsular, schizocarpic), succulent

(berry, drupe) or pome, etc.

: A single or two cotyledons, endospermic or non- 

endospermic.

Description of a plant is incomplete, if it is not accompanied 

by the floral diagram, floral formula and the vertical section of 

flower.
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Demonstration of Salivary gland chromosomes from Drosophila melanogaster

Drosophila melanogaster (the common fruit fly) not only was a superb organism 

for Thomas Hunt Morgan to have picked to perform genetic studies, but this organism 

also offers an outstanding opportunity to study chromosome structure due to the 

polytene nature of the chromosomes found in its salivary glands. In these glands, many 

multiple DNA replications have occurred without mitosis. The multiple DNA strands 

remain closely associated yielding large chromosome structutres with specific banding 

patterns along their length. Thus chromosomal alterations such as deletions, 

transpositions, duplications, etc can be visually verified using the unique banding as 

identifying landmark features

We will isolate salivary glands from third instar larvae (the stage just before pupation). 

These will be fixed, stained and squashed and examined at 1000x (oil immersion) 

Procedural step:

1. Pick several third instar larvae from a culture flask by picking up with a disecting 

needle (or paint brush with rolling motion), place a few in drop of Ringer's solution on a 

microscope slide. Do not put too much liquid or the specimen will jump around when 

needles touch the liquid Of course, don't use too little or the specimen will dry out 

Pictured below to the left are two larvae in reflected light. The head is tapered, the 

caudal end is more blunt. Here is a labeled image of intact larvae. The image (of the 

head of a larva) to the right is taken with transmitted light, showing the inner organs 

better. Here is a view which shows the entire length of the larva Isolate a pair of 

salivary glands by dissecting out with two needles as demonstrated. (They are attached 

close to mouth, transparent, and paired). Push all debris to edge of drop and remove 

with Pasteur pipette. Clean glands of extra material (fat bodies, etc) using needles like 

scissors. Here is a labeled image of the anterior components of a larva after initial 

dissection. Here is a blackboard diagram of isolated salivary glands attached to the 

head. Here is an image of the viscera of a larva 

Note that the ganglia (looking very much like a penis and testes) is attached very close 

to the origin of the two salivary glands
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Fix in 45% HOAc: Remove most of Ringer's solution to the waste tube with a Pasteur 

pipette, replace with 45% Hcl to fix the tissue. Make sure glands are surrounded 

with/and immersed in Hcl Trim off any superfluous material which may still be 

present. Let sit in Hcl for 5 minutes. Meanwhile, illustrate dissected-out glands 

Remove Hcl with Pasteur pipette, discard in "waste" test tube. Wash again with 45% 

HOAc if floating particles are still visible. Always keep in view. Never let the glands dry 

out. Stain with aceto-orcein stain, covering the fixed glands Make sure glands are 

surrounded by and immersed in stain. Warm slightly on a 37 C hot block turned on its 

side.. (Do not dry!) Watch under dissecting scope. It may take 20 minutes for the nuclei 

to become dark. Remove stain, wash with 45% Hcl: When glands look quite dark, 

carefully remove excess stain with a Pasteur pipette. (Keep a close eye on where the 

glands are--you don't want to lose them or suck them up...) 

Position glands in center of slide. Wash 2x with HOAc, remove and discard each 

successive wash. There should be no visible stain or other material (except in the 

glands) following the second wash. Leave a small amount of colorless HOAc in which 

the glands are immersed Cover with coverslip: With glands in center of slide lie slide 

on white paper, lower coverslip carefully over the glands as if hinged. Note the red 

smudge formed by the flattened gland. Squash the chromosomes: Holding the coverslip 

firmly in place from the edges to prevent movement, pound firmly several times straight 

down with a pencil eraser over the flattened gland to squash it out. If it spreads well, 

examine with high dry to see chromosomes. If they look like balls of yarn, they need 

more spreading. Repeat tapping. Do not smear by moving the cover slip, it will shear 

the chromosomes. Examine under the microscope: After adequate spreading is 

obtained, scan field at 100x looking for well-spread and banded chromosomes. Switch 

to 400x, pick best banding. At 1000x (oil immersion), illustrate in your book Take a 

photograph if possible To preserve your slide, seal edges of coverslip with a bead of 

fingernail polish, let completely dry, label slide: Drosophila salivary chromosomes, your 

name, and date.
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Figure 1. Salivary gland chromosomes under the microscope

♦

Innovative and no-cost experiments/ projects by Dr. G. Nagaraj
Children learn science by being involved not only with its content, but also with 

its methodology; hence effective science teaching should accommodate both The 

position paper of NCERT (2006) clearly states the aims of Science Education as; it 

should enable the learner to know the facts and principles of science and its 

applications, understand the methods and processes of science, develop a historical 

perspective of science, relate science to the environment, acquire the requisite 

theoretical knowledge and practical technological skills, nurture the natural curiosity 

and creativity, imbibe the values and cultivate scientific temper. To achieve such 

valuable aims innovative and creative teaching practices are vital. In this context. I 

have designed and proposing a group of innovative, improvised and relatively low/no- 

cost experiments/ activites for the school students (VIII-XII class) which are as 

follows:

1. NO-COST SPIROMETER TO MEASURE VITAL LUNG CAPACITY

Lung function tests are useful in assessing the functional status 

of the respiratory system both in physiological and pathological 

conditions These tests are based on the measurement of 

volume of air breathed in and out. Procedure: Remove the 

cork, fill 80% the bottle with water, fix the cork again and insert 

the out-let tube in the measuring bottle. Inspire forcefully to the
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maximum and blow air forcefully through the inlet pipe The air entered in the bottle 

displaces nearly equal amount of waterand it is collected & measured in measuring 

bottle. Measured volume of water may tell rough volume of lung capacity. Take up a 

small Project to find out: 1) Is there any significant difference in VLC between: Male 

& female, Smokers & non-smokers, Athletes & non-athletes Singers & non-singers. 

Vegetarians &non-vegetarians. Anemic &non-anemic, Alcohol takers & non-takers. 

Rural & urban subjects etc. 2) Whether VLC has any relation with age, height, weight 

yoga, exercise, occupation, health status and respiratory disorder.

2. IMPROVISED RESPIROMETER

Respirometer is an instrument/ setup/ device used to measure 

the rate of respiration of a living organism by measuring its rate 

oxygen uptake or CO2 release. The instrument consists of a 

sealed container with the living specimen together with a 

substance to absorb the carbon dioxide given off during 

respiration The oxygen uptake is detected by displacement of 

manometric fluid in a thin glass U-tube connected to the 

container Small Projects can be take up to find out the effect of

light, temperature, sound, chemical, age of the animal, food (veg, non-veg/ protein, 

carbohydrate, lipid) on RR of the animal. Advantages of this Instrument are: 1) it is 

improvised from waste material hence, no expenditure, 2) Simple experiments/ 

projects can be conducted at schools and even at home, 3) Develops creative 

thinking, inquiry and experimentation attitude 4) Learning by doing; so creates 

interest in learning.

* * *
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3. STUDY ON DISTRIBUTION OF FINGERPRINT PATTERNS

Fingerprint is an impression left by friction ridges of a finger. A 

friction ridge is a raised portion of the epidermis. Fingerprint

49



patterns are genetically determined Every major event between week 6 and week 21 

of fetal life leaves its mark on fingerprints. It has 3 types: loops, whorls & arches 

Procedure: On an A4 sheet draw 50 small boxes (10row x 5column). Give running 

number to each row. Collect prints (twice) of each fingertip from Thumb to Pinky of 

Right and left hand separately. Note their personal details on other side. Identifie and 

note its’ pattern with the help of magnifying lens and guide sheet. Calculate the 

percentage of patterns for gender, blood group, hypertension, diabetes and wearing 

spectacle. Observe the difference if any between subgroups conclude based on 

observation. Quote related references Digital Dermatoglyphics may be used as a 

supportive/ predictive tool for clinical diagnosis of hypertension and diabetes I 

sincerely believe and propose that this kind of projects can be used as an innovative, 

effective and low-cost experiment / projects for IX - XII classes to demonstrate the 

polygenic traits & variation.

4. BEHAVIOURAL ASSAY IN PARAMECIUM

Assay of chemotaxic, phototaxic, thermotaxic, electrotaxic 

and magnetotaxic behavior of Paramecium can be studied with 

the use of conical flask (250ml), hay, rice, distilled water, 

microslides, black polythene sheets, acidic, alkaline & saline 

solutions, colored (red, green, yellow etc.) transparent sheets, 

1.5V battery cells, bar magnets and stove. Procedure: To studu 

phototaxic behavior Place four slides on a black sheet and 

spread culture medium equally on each slide. Leave the first as

control and on second place a black paper folding/cup to cover half (right) of the slide/ 

medium. On third slide place similar paper folding which has a hole fitted with red 

colored transparent pvc sheet. In such setup half (left) of the slide/medium is exposed 

to light and other half (right) is in dark or in colored light. After 1 hr observe where the 

Paramecia are accumulated and record your observation. Similarly other taxic behavior 

can be studied.
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5. BEHAVIOURAL ASSAY IN Drosophila

■»

Assay of chemotaxic, phototaxic, and geotrophic behavior of 

Drosophylla can be studied with a bottle, a banana, some sweet 

item and few transperancy sheets. Collection of Flies: 

Drosophylla the fruit fly can be collected by keeping a piece of 

banana in a bottle near the window. Many flies enter into the 

bottle for banana then plug the mouth of bottle with a piece of 

cotton. Procedure: Prepare tubes with tranparancy/ OHP

sheets and join them as long tube (1 meter) with transparent tape. Mark every 

centimeter with marker. Plug one end of the tube with cotton. Unplug the bottle mouth 

and insert it in other end of the tube. Keep the bottle and tube vertically (as shown in 

picture) and observe whether the flies settles on top or bottom of the tube and 

interpret your observation. Similarly other taxic behavior can be studied.

6. CREATIVE LEARNING ABOUT GASTRULATION PROERTY OF CANCER CELL

A. Gastrulation: When I was taking a cup of coffee, after 1 or 2 

sip I saw the image of v.s of blastula in from the arrangement of 

bubbles in the coffee cup. This gave me an insight / spark to 

develop simulation of gastrulation process i.e. morphogenetic 

movements of blastomers. Procedure: Pour water in bowl up to 

the rim, Add little soap oil / detergent powder I shampoo and a 

drop of ink / stain and mix well, With the help of pipette / straw 

blow air to create single layer of air bubbles as shown in picture. 

At the upper side (animal pole) create a small hole / gap by 

breaking few air bubbles. After few seconds the gap increases in
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size and this is the simulation of blastocoel, Upper small bubbles 

are micromere and lower big bubbles are macromere Around 4 0 

clock position gently blow the bubbles from margin towards 

centre. This movement of layer of cells are the invagination. The 

invagination leads to formation of blastopore and archenteron as 

shown in picture Further, bubbled water can be poured on top a 

ball as shown in picture Flow of bubbles on all sides on the 

surface of the ball simulates the epibolic movement of cells. The 

above simulation of morphogenetic movements can also be tried 

with use of beads.

B. Property of cancer cell: a cancer cell looses it’s ‘ contact 

inhibition’ (a law of cell division) property and continues to

proliferate and

tumor’. This can be 

materials required are 

Procedure: Soap

produces multilayered cell mass, the 

explained with the same soap water. The 

as mentioned in the previous activity, 

solution in the bowl is blowed to create

uniform single layer of bubbles. This represents / simulates the division property of 

normal cell i.e. a normal cell stops division when it contacts with other cell (contact 

inhibition) and forms single layer of cells. Continue to blow and produce more bubbles in 

multilayer as a bunch (as shown in picture-3). This bunch or over growth of cells 

(bubbles) simulates tumor and property of cancer cell.

7. APPENDAGES OF PRAWN: NO-COST SELF LEARNING MATERIAL

Procedure: Get a prawn, fix in formalin or 

sun dry for 2 days. Paste a white sheet/ chart on a card board 

and draw a table of 4 columns and 1 + 19 rows. Remove 19 

appendages of prawn (right/ left) one by one and paste them 

serially in the II column with Fevicol as shown in the picture
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Write the name of the appendage in the III column and functions (2 or 3 words) in IV 

column. Laminate the board with transparency sheet & gum tape and it is ready for 

use. Advantages are: 1) It can be used as self learning material for school students 2) 

No-expenditure 3) Develops creative thinking 4) Long lasting 5) Creates interest in 

learning.

8. LEAF COLLAGE AND VEGETABLE IMPRINTS FOR CREATIVE LEARNING OF 

BIOLOGY

$
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A. Leaf collage is a creative art in which different kinds 

of leaves are assembled and pasted together to give a structure 

like animal/ plant/ other materials. Procedure: Collect various 

kinds of leaves, Cut a piece of chart paper / card board, 

Assemble and paste selected leaves on the chart in such a way 

that it gives a shape/ structure like tortoise, butterfly, starfish, 

(house, fan, telephone) etc., Draw margin and label the shape.

The basic rule of the collage is that the leaves should not be cut i.e. use complete 

leaf. Advantages: Students learn the morphological features like shape, size, colour 

& venation of leaves (Botany) and shape of animals (Zoology), Further by preparing 

animal shapes, imaginative ability and creative thinking are stimulated and they see 

the shapes of the animals in leaves.

B. Vegetable imprint is also a creative art where 

the T.S / L.S of various vegetables are printed on a sheet with 

use of ink/ stain. Procedure: Take a vegetable and cut 

transversely (T.S.) or longitudinally (L.S.), Dip the cut portion of 

the vegetable in the ink or stain kept in the plate/cup, Print the 

impression of the vegetable on a sheet/ chart by gentle pressing 

of the inked portion, Make your own shapes/ design with one or 

multicolour according to your imagination, Draw margin and give

suitable name to your design. Advantages: Students can compare and learn the 

placentation in different vegetable (Bot), When he/ she prepares animal design with
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the imprints she/ he learns shapes of animals (Zool), By doing multiple imprints of 

various vegetable with different colour, students create an innovative design which is 

an indicator of creativity, Sustains students interest

9. MOSAIC PAINTING AND THREAD PAINTING TO STIMULATE CREATIVITY

A. Mosaic Painting is an art / design in which multi

coloured paints are painted on a sheet through water (without 

brush). Procedure: Cut the chart paper into required size, 

Take half bucket of water, Sprinkle various colour oil paints in 

the water, Blow gently so that it forms a mosaic patterned layer

on the surface of the water, Dip the chart paper vertically and take back immediately, 

observe the magic in the chart; the mosaic painting is done on chart and Allow the 

painting to dry and store it.

B. Thread Painting also an art where painting/ design is 

made on a sheet with use of thread. Procedure: Cut the chart/ 

white paper into required size and fold in the middle, Take one 

feet thread and dip in ink/ stain kept in the petridish. Place the 

stained thread in between folding of the chart, Hold the folded

chart (with the thread inside) with left hand and pull the thread gently with right hand, 

Open and see the magic inside the folding; this design is the thread painting. Take 

another thread, dip in another colour and repeat the same steps on the same chart or 

another.

J

10. MAGIC IN EDUCATION: AN INNOVATIVE STRATEGY 

OF TEACHING At primary level science can be dealt with 

certain interest creating activities. When the science teacher 

makes use of enjoyable teaching strategies like drama, dance, 

music, painting etc., the strategies can be proved to be vital in 

the effective learning by children. Some schools have started
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making use of these effective tools for the teaching efficiently and getting better 

results. The learning by the children would be effective if it takes place in the joyful 

setting in the hands of the skill full teacher Besides all other innovations in teaching 

science concepts teacher at primary level can try certain basic MAGIC tricks to 

make their teaching more interesting one by creating curiosity among the children to 

observe the activities with more enthusiasm and natural interest. This book titled 

"MAGIC IN EDUCATION" describes how to use magic for innovative teaching 

strategy?. Details of all the above experiments/ activities (except SN 10) are 

available online in Slideshare

DEMONSTRATION OF PLANKTON COLLECTION IN LOCAL KUKARAHALLI LAKE, 
MYSURU

BY PROF. D.G. RAO

Goal: To gain experience with scientific collection methods, such as specimen 

collection, and learn how to organize information in a logical format for analysis.

Objectives:

• Successfully collect plankton samples from various locations in a fresh water habitat

• Classify organisms as either phyto-’ or ‘zoo-’ plankton

• Organize data in a chart depicting an average population distribution of plankton for 

each site sampled by correctly identifying, sorting and counting plankton within a 

specific sample.

• Correlate abiotic factors (like temperature, pH, dissolved oxygen, salinity) with 

differences in plankton distribution from sample site to sample site.
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Fig. No. 1 View of Kukkarahalli Lake, Mysuru.

Fig. No. 2 View of Kukkarahalli Lake, Mysuru, Karnataka.
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Fig.No.3 Collection spot of Zooplankton and Phytoplankton in Kukkarahalli 
Lake, Mysuru.

Zooplankton vs Phytoplankton

Have you ever seen the glow of a million tiny bulbs on the oceans at times? These 

are planktons-tiny organisms that drift along the surface of fresh water. The word 

plankton originates from the Greek word that means a drifter or a wanderer. There 

are basically two categories of plankton. Though they are similar in size and 

ecological importance, there is a world of difference between them.

Basic difference between Zooplankton and Phytoplankton The most obvious 

difference between them is that zooplankton is an animal while phytoplankton is 

actually a plant. Diatoms and algae are two forms of phytoplankton that are 

commonly seen. Tiny fish or crustaceans like krill are examples of zooplankton. 

Since phytoplankton is a plant, it naturally follows that they source their own food 

Sunlight is routinely converted by these amazing life forms into food by the process 

of photosynthesis. Zooplankton depends on the phytoplankton and other particulate 

matter that is found in the water for food. Phytoplankton is the chief food source for 

the zooplankton
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Difference in habitat: As phytoplankton is primarily dependant on sunlight as their 

food source, they tend to prefer the surface of the water. You will find a lot 

phytoplankton near the water surface during the day. Zooplankton is just the 

opposite in this regard. They prefer the darker and cooler areas of the ocean. These 

are areas which are not frequented by sunlight. They travel to the surface of the 

water during daytime

Materials required:

• Plankton Net(s) with rope to tow nets from pier

• Small plastic jars with lids for sampling

• Large cooler(s) to store samples for trip home

• Masking or painter’s tape for labeling samples

• Permanent markers for labeling samples

• Fine mesh net cup(s) (like coffee filter)

• Wash bottle(s)

• 10 reusable plastic Petri dishes

• 10 reusable pipettes or plastic disposable pipettes/droppers that can be re-used 

a few time; 10-30 microscopes

Sampling of Zooplankton and phytoplankton

Various methods exist for sampling the zooplankton of a lake or pond. The most 

common method is to pull a fine mesh net through the water, either vertically or 

horizontally, and then collect the animals that have been retained by the net. Another 

common method is to use a box-shaped device called a Schindler-Patalas trap that can 

be lowered to a particular depth, triggered to close, and then collect the zooplankton 

that is captured inside. If the aim is to capture only small zooplankton, such as rotifers, 

then a whole water sample can be collected, either with a Van Dorn bottle at discrete 

depths, or with a long tube made of PVC or some other material, which can sample the 

entire water column. The animals then are settled from the water or sieved onto a very 

fine mesh.
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Fig. No. 4 Our Principal Prof. D.G.Rao, Demonstrating Collection of 
Zooplankton and Phytoplankton to participants during visit to Kukkarahalli

Lake, Mysuru.

Study of Mitosis in Anion root tip By Prof. G.V.Gopal

Materials required

1. Onion plant with root
2. Feulgen stain
3. 1 N HCI
4 Scissors
5. Forceps
6. Razor blade
7. Pasture pipette
8. 1.5 ml microfuge tubes
9. Dissection probe with wooden back, Microscopic slides and cover slips light Microscope
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Procedure

1. Take the onion plant with newly sprouted roots and cut two root tips using scissors and 
transfer them into a plastic microfuge tube.

2. Fill 2/3 of the tube with 1N HCI using a dropper.
3. Place the tube in a 60°C water bath and incubate the tube for 12- 15 minutes.
4. Remove the tube from the water bath after the incubation.
5. Discard the HCI from the tube using a Pasture pipette to the running tap water
6. Add some drops of distilled water into the tube and rinse the root. Then remove the 

water from the microfuge tube using the Pasture pipette. (Rinse the roots at least three 
times).

7. After the washing step add 2-3 drops of Feulgen stain into the tube with root tips and 
incubate the roots for 12-15 minutes. (During the incubation, the very tip of the root will 
begin to turn red as the DNA stains the numerous small actively dividing cells at the 
time).

8. After the incubation remove the stain using a Pasture pipette.
9. Again rinse the root tips with distilled water. (Rinse the roots at least three 

times).Transfer a root from the tube to the centre of the microscopic slide and add a 
drop of water over it. Take a razor blade and cut most of the unstained part of the root. 
Cover the root tip with a cover slip and then carefully push down on the cover slide with 
the wooden end of a dissecting probe. (Push hard, but do not twist or push the cover 
slide sideways). The root tip should spread out to a diameter of about 0.5- 1cm. 
Observe it under a compound microscope in 10x objective. Scan and narrow down to a 
region containing dividing cells and switch to 40x for a better view
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Post test analysis
Results of Post-test of Candidates

SI No Name of the Teacher

(Shri/Smt/Ms)

Name of JNV Region Marks secured

1 Ranjana Prasad JNV Banka Patna 17

2 Manish Daduich JNV Dholapur,
Rajasthan

jaipur 14

Dr A K Shukla JNV Amarkantak . MP Bhopal 16

4 Subhash Panjre JNV Pandhana, M P Bhopal 15

5 13 Singh JNV noida Lucknow 13

6 Fehmida Gower JNV Hatbura 
Gandesbalg

Chandigarh 19

7 Smt Maya G Hegde JNV haveri.
Karnataka

Hyderabad 18

8 Anandh Prakash JNV Ghot. Maharastra Pune 21

9 Manju Srivasava JNV Motuka. Haryana Jaipur 19

10 Parthapratirn JNV monaeherra,
Assam

Shilling 00

11 Mandhata Singh Sisodhiya JNV Sant Kabir Nagar,
U P

Lucknow 24

12 V Suresh Kumar JNV Gachibowli 1 lyderabad 20

13 G Venkatha Rao JNV Nalgonda Hyderbad 8

14
------------------ 1

A U pad h yay JNV Beekar datia,
M P

Bhopal 20

15 S Venkata Ramana JNV Pedavegi. AP. 
sekanderbad

1lyderabad 18

16 Bhagwan Dass JNV Rath, U P Lucknow 1 1

17 Mrs Deepa Roy JNVRamchandra Ghat Shillong 21

18 Soumitra C'hattopadhyav JNV beohampire,
West Bengal

Shillong 20
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19 Rajesh Kumar Meena JNV Niwarsi
kurukshetra. Jaipur
I laryana

Jaipur 11

20 Dil Bahadur Singh JNV khanya Kothi Jind.
1 laryana

Jaipur 1 1

21 Ashok Kumar Maharastra Pune 19

22 Raju Kumari JNV muzaffarur, Bihar Patna 20

23 Av inash rani JNV Solan. H P Chandigarh 21

24 Raj ku mar Arnora Ghat Jammu Kashmir O')

25 Yogesh Kumar JNV Shimla H P Chandigarh 19

26 Manoj Kumar JNV Roopanagar Chandigarh 28

27 Sidananda Chutia Niangbari, Meghalaya Chandigarh 20

28 Tara chand Saini JNV naichana Jaipur 19

29 Gangadharam K JNV Dakshin
Kannada

I lyderabad 19

30 Surendra Kumar JNV Balia, U P Lucknow 23

31 Miss Vallari Agnihotri JNV Sarsaul, U P Lucknow 15

32 Dinesh Kumar Jain Laduna, M P Bhopal 20

33 Prakash Sharma Guna. MP Bhopal 24

34 Himanshu Shekar Mandal Sheikhpura. Bihar Patna 9

35 Chandra Bhan Dantiwada
Banashankantha.
Gujrath

Pune 20

36 S Arunkumar Singh Chinatoli, Assam shilling 17
‘Maximum marks allotted in post tes t = 35
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Post test

1 Free transportation of an organism is called

a) symbiosis b) Phoresis c) endemism d) none of the above

2. Plants growing on other plants only for support and not for water and food are called 

a) Epizoans b) Lianas c) epiphytes d) epizoite

3. Pill bug is

a) a crustacean b) a millipede c) an arachnid d) a mollusc

4 The number of obligatory catogeries used for classification of animals are 

a) 2 b) 7 c) 20 d) 33

5 The period during which first toothed birds and early mammals appeared and 
dominance of dianosaurs is

a) tertiary b) cretateous c) jurasic d) triasic

6. Microtubule Organising Centre is located in

a) centromere b) chromocentere c) centriole d) nucleolus

7. r- tubulin ring complex or nucleating sites are associated with

aj nuclear membrane breakdown b) doubling of centrioles

c) break down of golgi complex d) promote growth of microtubules

8. Which of the following statements are not true for Kinetochore is

a) a centromere b) for attachment of spindle fibre

c) a three layered structure d) a transient structure formed only during cell division

9. Adenyl cyclase pathway is for

a) protein hormones b) amino acid hormones c) steroid hormones d) lipid hormones

10. GPCR is a

a) primary messenger b) secondary messenger c) co-enzyme d) hormone receptor



11. Specificity of DNA binding to hormone receptor complex is due to

a) presence of receptor protein in DNA b) specific DNA sequence for ea.ch hormone

bi nuclear membrane is selectively permeable c) carried by specific metal ion

a) an antibiotic b) vitamin supplement c) anti allergic d) probiont

13. The source of probiotic bacteria colonizing in intestine of new born baby through birth 
canal is

a) colostrums b) maternal vaginal flora c) infection d) no bacteria found

14. Rota virus causes infantile diarrhoea because the pH of stomach of baby is

a) >3 b) 2 c) <2 d) <3

15.Super infection is

a) increase in commensal bacteria b) decrease in commmensal bacteria

c) primary infection d) secondary infection

16. Health care associated infection leads to death of an individual due to

a) Clostridium dificii

c) Lactobacillus acidophilus

17. Colon microflora in human is

b) Clostidium titanic

d) Bifidobacterium breve

a) 103 b) IO10 to 10 12 c) 10c d) 10-

18. One of the following does not have probionts

a) cheese b) yogurt c) fruit juice d) boiled milk

19. Competitive inhibition of enzymes is reversible/irreversible

20. Suicide inhibition is an example of enzyme inhibition that is reversible /irreversible

21. Micheal - menten equation is linearizednto determinen Vmax and KM by which of the foil 
owing methods

a) Hanes- Cornish plot b) Satchard plot

c) Lineweaver-Burke plot d) Ping-Pong plot

22 DNA ending with CCTAA and repeated 250 to 1500 times is

a) Telomere b) Centromere c) Chomocentre d) exon



23 Telomerase is a ribonudeo-orotein for

a) Protecting telomere b) Shortening telomere

c) lengthening telomere d)RNA synthesis

24 Hutchinson - Gilford syndrome and Werner's Syndrome is due to

a) Shortening in telomere b) Lengthening of telomere

c) sex linked disease d) Deletion mutation in 6'1’ chromosome

25 Silencing of Genes was first discovered in

a) Planarians b) plant c) Man d) Nematodes

26 Nerve impulse travels from cyton to axon to dendrite in

a) Schwan cell b) Sensory nerve c) Motor nerve d) efferent nerve

27 Depolarisation across a neurilemma is due to movement of

a) 3 K+ ions in and 2 Na‘ ions out b) 3 K* ions out and 2 Na* ions in

c) 2 K* ions in and 3 Na‘ ions out d) 2 K‘ ions out and 3 Na’ ions in

28. The depolarisation in a nerve fibre ends at

a) -70mv b) +35mv c)+55mv d) -60mv

29. One of these is not a inhibitory neurotransmitter

a) GABA b)Dopamine c) Glycine d) Acetyl Choline

30. P24 ,P 17 and P 7 and P6 are transcribed by mRNA of HIV by

a) GAG gene b) POL gene c) ENV gene d) VIF gene

31. North Europe white people are resistant to HIV virus because of

a) Homozygous mutant gene for CCR5 receptor b) Heterozygous mutant gene for CCRS 
receptor c) Mutant NEF gene d) Mutant RAP gene

32. On exposure to HIV pre exposure prophylaxis ( Pr E P) need to started within

a) 36 hrs b) 82 hrs c) 72 hrs d) 48 hrs

33. The earliest produced Immunoglobulin in human being is

a) Ig D b) Ig M c) Ig E d) Ig A

34. Possible vector for mammalian cell transformation is

a) GEMINI virus b) Caulimo virus c) SV 40 d) POTY Virus

35. Most commonly used transgenic trait in crops

a) insect resiastance b) Herbibicide resiastance

c) Virus resiastantce d) provitamin enrichment



Project work performed by 
Participants during training period
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Aim- Assesment of collected water 
sample from KukurahaHi lake,Mysuru 
for phytoplanktons, Zooplanktons to 

detect water quality& Examination of 
BIP(BiologicaI Index of Pollution) in

the water 
Guided by 

Dr. Guruprasad.B.R 
Assistant Professor in Zoology 

RIE, Mysore.

Team members:
1:Bhagvandas 
2: B.Singh 
3: Mandhata Singh 
4: Rajkumar 
5: Manoj kumar 
6: Prakash sharma

Introduction
The project of collection of phytoplankton 

and zooplankton was assigned by life 
science department of RIE Mysuru in the 

direction and guidance of 
Dr.Guruprasad,Dr.C.Padmaja (program 

coordinator), .all faculty members. Along 
with hon'ble principal sir RIE, we went to 

kukurahalli lake and collected water 
sample.

Required material- sample, 
collecting bottles, formaldehyde 
solution, nephlo-turbidity meter,

Sample collecting Net, plastic mug, 
microscope,meter scale, 
dropper,glass slides etc

procedure
l.put a one drop of water sample 

on slide and observe it under 
microscope.

The following organisms were 
visible under eye-piece in low 

power.

Some organisms were green & some were colourless. 
The green organisms are called as Phytoplanktons & 

others are Zooplanktons.



What Exactly are Plankton? Plant-like Plankton = Phytoplankton

Animal-like Plankton = Zooplankton Phytoplankton Shapes
Phytoplankton live near the surface of the ocean because they need sunlight to make 
food

Examples of Phytoplankton 
(Plant-like)

Adaptations of Ph

Dinoflagellates Diatoms

Diatoms
• Various shapes
• Glass cell wall-
• Spines____ __
• Chains__

Dinoflagellates
• 2 flagella (tails) -
• Hard shell -------
• Bloom



Larva Reef Fish Larva

Meroplankton
(zooplankton only when young)

Types of Zooplankton (Animal-like)

1. Temporary (or Meroplankton)
• only part of their life cycle as plankton.

2 Permanent (or Holoplankton)
• whole life as plankton

1

Holoplankton
(spends whole life as plankton) Why Are Plankton So Important?

Euphausiid Copepod Amphipod

Summary - Phytoplankton
Phytoplankton = plant-like plankton

Phytoplankton cannot swim against major currents.

Plankton their whole life.

Produce 50% of all the oxygen we breathe!

Adaptations, spines, chains, and hard shells

Summary - Zooplankton
Zooplankton = animal-like plankton.

Zooplankton cannot swim against major currents

Exist as either
1 meroplankton (temporary plankton)

2 holoplankton (plankton their whole life)

Zooplankton and phytoplankton are the base of the food web!



Organi
sm/sli
des

Slide 1 Slide 2 Slide 3 Slide 4

■hi

Slide 5 Slide 6

Phytop 
lankto 
ns (A)

28 30 20 25 19 28 150

Zoopla
nktons
(B)

07 00 00

_______

08 00 09 24

Average of
Phytoplanktons present 
on slide 1 to 6= 150/6= 

25
Average of Zooplanktons 
present on slide 1 to 6= 

24/6= 4

Calculations 
formula used:
BIP (biological index of 
pollution) = BxlOO/A+B 
where, A are 
Phytoplanktons 
and B are Zooplanktons

BIP = 4 x 100/25 +4

=400/29

=13.79

Criteria for analysing BIP: 
0-8: clean water 
9-20: low polluted water 
21-60: polluted 
61-100: grossly polluted 
water

Result
BIP of collected water 

is 13.79.
It means it is less 

polluted.



PROJECT WORK 
RIE MYSURU

Survey of birds in RIE Mysuru 
campus

Group members
• 1. Gangadharan K , JNV South Canara(KA)
• 2. Yogesh Kumar, JNV Shimla (HP)
• 3. S Arunkumar Singh, JNV Golaghat (Assom)
• 4. A Upadhyay, JNV Datia (MP)
• 5. Anand Prakash, JNV Gadchiroli(MS)
• 6. Ashok Kumar, JNV Nagpur(MS)

INTRODUCTION
Birds are the masters of the air belonging to class 
Aves of Vertebrata.

• Following are the salient features of birds
• 1. Spindle shaped body.
• 2. Bipedal animals with the forelimbs modified in to 

wings,covered with feathers.
• 3.Mouth and jaws modified in to beak.
• 4.Presence of pneumatic bones.
• 5. Oviparous organisms with cleidoic eggs

Common Name- Black kite 
Scientific name- Milvus migrans

Scientific name- Spilornis cheela
Common Name- Hoopoe 

Scientific name- Upupa epops



Common Name- House crow 
Scientific name- Corvus splendens Common Name- Kingfisher 

Scientific name- Alcedo otthis

Common Name- Parrot 
Scientific name- Psittoculo krameri

Common Name- Red wattled lapwing 
Scientific name- Vanellus indicus

Common Name- Rock Pigeon 
Scientific name- Columbo livio

Common Name- Common Myna 
Scientific name- Acridotheres tristis



Common Name- Jungle crow 
Scientific name- Corvus 

macrorhynchos

Common Name- Little egret 
Scientific name- Egretta garzetta

Common Name- Black Ibis 
Scientific name- Pseudibis popilloso

Common Name- Spotted dove 
Scientific name- Streptopelia 

chinenens

Common Name- Black drongo 
Scientific name- Dicrurus

macrocercus

Common Name- House sparrow 
Scientific name- Passer domesticus



CONTENT ENRICHMENT 
PROGRAMME FOR

J.N.V. PGT BIOLOGY TEACHERS 
23.11.15 TO 02.12.15

RIE MYSURU

MEDICINAL PLANTS

PROJECT-WORK

GROUP MEMBERS :

1. Mr. D.K.JAIN ,PGT BIO JNV MANDSAUR;MP
2. Mr. SURENDER KUMAR , PGT BIO JNV; RAEBARELI; UP
3. Miss VALLARI AGNIHOTRI.PGT BIO JNV KANPUR NAGAR;UP
4. Mrs MANJU SRIVASTAVA , PGT BIO JNV FARIDABAD;HARYANA
5. Mrs. RANJANA PRASAD , PGT BIO JNV BANKA.BIHAR
6. Mr. CHANDRA BHAN , PGT BIO JNV BANASKANTHA; GUJARAT

INTRODUCTION
Medicinal plants are plants that have a potential 

)f medicinal use. Their uses range from the production of 
nainstream pharmaceutical products to herbal medicine 
reparations.

Herbal medicine is one of the oldest forms of 
nedical treatment in human history and could be 
:onsidered one of the forerunners of the modern 
iharmaceutical trade.

Medicinal plants refer to use a plant's seeds, 
ries, roots, leaves, bark or flowers for medicinal

irposes.
The present project is to find out the plants 

medicinal uses from RIE Mysuru.
We selected 20 medicinal plants and 

-ntioned their common name, scientific names and 
cir medicinal uses.

LIST OF MEDICINAL PLANTS :
l.OXALIS
2. DATURA
3. MUSTARD
5. TRIDEX
6. AMALA
7.SADABAHAR
8 .BEL
9 .NEEM
10 BRYOPHYLLUM
11 TULSI
12 .BRAHMI
13 .TINOSPORA
14 .ASHOKA



mon Name - oxalis 
entrfic Name - Oxalis corniculata

ly Oralidaceae

1. The whole plant is edible and used in salads 
to be eaten raw.

2. Leaves and flowers are used as remedy for 
fever, influenza, diarrhea, traumatic injuries 
and urinary tract infections.

3. Leaves also work as an antidote for poison 
such as snakebite, datura.

4. The infusion of this plant is useful remedy for 
hookworms and leaves extract can be used 
externally to apply on skin rashes and 
eruptions, insect bites and burns.

imon name-Dhatura

1. D. stramonium is now used to treat asthma, and 
gastrointestinal problems, also aches, 
abscesses,arthritis, boils, headaches, hemorroids, 
rattlesnake bites, sprains, swellings, and tumors 
(Sandoval,1998).

2.It acts as a sedative in large doses and as a 
stimulant and deleriant in high ones

ific name-Datura 
stromonium

/- solanaceae

3. Datura is an anodyne, antibiotic, antispasmodic 
and narcotic.

4. Relieving the pains of rheumatism and sciatica 
when applied as an ointment, and easing spasms 
of Parkinsons disease are unproven accounts of 
the effects of Jimson weed.

nmon Name - Mustard 
jntific Name - Brassica 

compestris
lily - Cruciferae

1. Young mustard plants and leaves may be 
eaten as a salad or cooked green, but the plant 
is primarily used for its seeds.

2. It is used as an ingredient in numerous 
sauces and salad dressings

3. Mustard seeds, which can be a skin irritant, 
also have antibacterial properties, and have 
been used to treat rheumatism

4. Black mustard is one of several Brassica 
species that are used as winter cover crops.

l. It is commonly used in Indian 
traditional medicine as anticoagulant, 
hair tonic, antifungal insect repellent 
and antioxidant.

2. It is insecticidal so used in wound 
healing.

nmon Name - Tridex 
;ntific Name - Tridex

•''cumbens 
lily - Asteraceae

3. In Indian tribal areas leaf juice can 
be used to cure fresh wound and to 
stop bleeding.

imon Name - Amla 
ntificName- Emblica

officinalis 
ily - Euphorbiaceae

1. To stimulate appetite (Use pickles and 
preserves made from the green fruits)

2. For hemorrhage, diarrhea and dysentery
3. For hiccup and for painful respiration Us 
juice or extract of the fruit combined with 
honey and pipli
4. Due to vitamin C and polyphenols, is a 
antioxidant.
5. Seed fried in ghee and ground in conjee i 
applied as Lep to the forehead to stop 
bleeding from the nose.
6. Benefits heart, eyes, and brain



l.The plant is for treat of diabetes and 
malaria

2.It shows anti-cancerous activity and is 
used for treatment of leukemia and 
lymphoma.

3. It is also used for the treatment of 
tumor and hypertension. imon Name - Bel 

ntific Name - Aegle 
lily - Rutaceae

1. • Gastroprotection properties
2. • Control of diabetes •
3. Cholesterol control
4. • Antimicrobial properties
5. • Anti-inflammatory properties:
6. • Constipation
7. • Dysentery and diarrhoea

non Name - Sada Bahar 
ntific Name - Catharanthus roseus

y- Euphorbiaceae

nman Name - Neem 
ntific Name - Azadirachta indica 

nily - Meliaceae

1- Neem inhibits allergic reactions v 
applied externally or eaten
2- Oral doses of neem leaf extracts 

reduced insulin requirements by
30% and 50% for diabetes
3- Neem extracts give significant 
protection from discomfort and sp 
healing of gastric problems
4- Neem quickly kills external parasite:
and a neem decoction is safer and jus
effective as standard treatments for heimon Name- Bryophyllum 
lice and scabies ntific Name -Bryophyllum

pinnatum

lily - Crassuiaceae

1- Bryophyllum pinnatum plants are used as a 
folkloric medicine to heal wounds and treat 
infections and bowel diseases, among other 
ailments.
2- Its leaves have been found to have antiviral 
and anticancer properties, specifically by 
inhibiting the growth of the HPV virus and the 
cervical cancer cells caused by the HPV virus.

I
*

an Name - Tulsi 
fic Name - 
•n sanctum 
-Lamiaceae

Ii1- Preventive against malaria & dengue fevj
2- Chewing tulsi leaves relieves cold & flu
3- Chewing 12 leaves of basil twice a day 
prevent stress
4- The leaves are a nerve tonic & also shaq 
memory
5- Decoction of the leaves + honey + ginge’
effective remedy for bronchitis, asthma
influenza, cough and cold juice of basil lea^0™0100 Name -Brahmi
+ honey (if taken regularly for 6 months) e>cientific Name -Bacopa 

nonnieri
renal stone via the urinary tract ..7 amity - Plantaginaceae

*

1- Anxiety (studies suggest as effective as 
benzodiazepine drugs), neuroses, irritabilr 
and insomnia associated with stress
2- Study, poor memory and concentration 
work- related mental fatigue
3- Poor brain function after head trauma
4- Asthma and bronchial spasm and/or 
inflammation
5- posses anticancer activity



Medicinal Uses
l.lt is an immune system booster he
2. It is a anti cancer herb
3.It provides benefits IL ‘1
for people with diabetes
4.It can protect DNA damages indusi

on Name -Ashok
by the environment and radiation fic Name _Saraca asoka 
therapy Caesalpinaceae

Medicinal Uses
1. Used to obtain relief from 
burning burning sensation of skin
2. Relieve from menstrual pain
3. Treatment of uterine disorder 
4.It also helps in diabetes

Common Name—Tinospora cardifolia 
Scientific Name—Tinospora cardifolia 
Family- Menispermaceae

e ” clustered yellowtops
me -

1. Flaveria trinervio (Asteraceae) is a 
dichotomously branched herb

2. It is reported that the leaf juice of the plant 
used to overcome jaundice and the extract of 
the plant leaf is proved as hepatoprotective.

3. It is also claimed to be useful in skin diseas 
Patuletin-3- 0 -(3 -glucoside and sulfur 
compounds are reported in the plant.

4. Flaverio trinervia leaf extract consists of 
flavonoid and has proven hepatoprotective, 
antioxidant properties.

Common Name—Makoi 
Scietiflc Name -Solenum nigrum 
Family—Solana ceae

Makoi is beneficia’ n treatment m
1. Dropsy

2. General disability

3. Used as diuretics

4 Anti dysentric

5. It is used in skin disease.



PEDIGREE DEFINITION

DUC ROPHY

• Pedigree is a record of ancestry or lineage of a 
person or family. (OR)

• A chart of an individual in ancesters used in 
human genetics to analyze Mendelian 
inheritance of certain traits.

ADVANTAGES
• Pedigree analysis helps one to come to know 

about his/her genetic makeup.
• One gets aware of his/her recessive or dominant 

traits.
• Person can be treated accordingly. If one come to 

know that the carrier a recessive trait of a 
particular genetic disorder,he should marry a 
person who is also a carrier of that disorder 
otherwise it will play lavoe for the future 
generations.

• Pedigree shows the possible outcomes of 
traits in offsprings. It shows if the offspring 
will have the trait or if they will be a carrier.

GENETIC DISORDERS
Genetic disorders may be grouped into two 
categories:

1. Mendelian disorders.
2. Chromosomal disorders.

• Mendelian disorders are determined by 
alternation or mutation in the single gene.

• These are transmitted to offspring on the 
same lines of principle of inheritance.

• These traits can be traced in a family by 
pedigree analysis.

• These are of two types:
1. Dominant disorder.
2. Recessive disorder.



• Again these disorders are of two types:
1.Autosomal disorders.
2.Sex linked disorders.

I have taken an example of known family in 
which one of the boy suffered genitical 
disease and died at the age of 17[seventeen] 
i.e;Duchenne muscular trophy.

• This Mendelian disorder was investigated 
by French neurologist G.B.A. Duchenne who 
is regarded as electrotheraphy and studied 
muscle related medical disorders such as 
paralysis.

• This muscular disorder present on sex linked 
recessive gene, i.e., There is complete 
absence of deptrophin.

• If the mother is known to be carrier of this 
gene either from her pedigree or through 
valuable tests.

• About half of her male children are expected 
to be effected.

• Male foetus can be identified by a 
chromosomal study.

• Duchenne type muscular distrophy affects 
males usually before they reach their teens 
with muscular delirioration.

• This disease progress rapidly, muscles of the 
lungs and shoulders become stiff and the 
children usually become paralised during their 
middle or late teenagers.

• Here female children born to a carrier mother 
are expected to be normal.

• Since the possibility of their being 
homozygous for this sex related recessive 
gene is virtually non exist.



DIGITAL DERMATOGLYPHICS OF 

JNV TEACHERS
Introduction

Investigators

Deepa Roy, Maya GH, P Nath, Chattopadhay, S Chutia and Mandal

JNV Teachers

Guide

Dr. G. NAGARAJ

What is Dermatoglyphics?

Dermatoglyphics is the scientific study of

epidermal ridges present on surface of finger, palm, toes

and soles.

Studying of epidermal ridges (finger prints) on

fingers and toes are called Digital Dermatoglyphics.
Regional Institute of Education, (NCERT), Mysore

Biology of finger prints

• It is an impression left by friction ridges of a finger

•A friction ridge is a raised portion of the epidermis

• Fingerprint patterns are genetically determined

• Every major event between week 6 and week 21 of fetal life 
leaves its mark on fingerprints

•These fingerprint patterns correlate to the amount of 
hormones, environmental factors and nutrients that we were 
exposed to in uterus

Principles of fingerprint

1. It is unique

2. It is unchanged through life

3. It has three basic patterns : loops, whorls & arches

The worldwide percentage of loops, whorls arches and 

composite is 65%, 25%. 7% and 2-3% respectively 

(Nandy, 2001)

Patterns ot fingerprint

Arch Linei are go<rg l»*t 
waves from one s ce to the 
other side

Tentarch Like arch but with a 
rising stick m the m-daip

Loop Lnes coming from one 
side returning m the rvndle 
to the same side

Double oop like Icvp out 
with two 'oops «n*.at?, ore 
Stand'hg and one is hanging

Pocket loop like loop but 
with smali ; n furring 
point

Whor lines are making a 
circle and has »wc deltas

M:«ec Composed cf 
three basic

Past studies on fingerprint
Relationship between gender and fingerprint ridge density 
(Sudesh, 2007 Ritu et al. 201 2 Karki and Singh 2014)

Association of fingerprint patterns with diseases of genetic origin 
(Kulkarni el al. 2006) pulmonary tuberculosis (Babu et al 2005) 
acute lymphoblastic leukemia ( Mario et al 2011)

Reveal our intrinsic qualities and talents enhance leaning 
experiences by identifying learning styles personai'se academic 
and extra curricular programs make academic and career 
choices easier (Ismat 2012)

This method is based on the scientific premise that the patterns 
on one s fingertips are in sync with the patterns or an individual's 
left & right brain (Ismat 2012)



Materials and Methods
Objectives of the study

To find out:

1. Distribution of fingerprint patterns of JNV teachers in relation 

to gender, blood group

2. Is there any relationship between fingerprint patterns and 

hypertension, diabetes & wearing spectacles.

i Materials required:
Ink pad, white sheets, magnifying lens, scale, pencil and cleaning 
cloth.
Subjects: JNV Teachers (N=60: m=49 and f=l 1)

II. Method /Procedure
1 On an A4 sheet drawn 50 small boxes (lOrow x 5column)
2. Given running number to each row
3. Collected prints (twice) of each fingertip from Thumb to Pinky of 

Right and left hand separately
4. Noted their personal details on other side

Fingerprint collecting sheet
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5. Identified and noted its' pattern with the help of magnifying lens and 

guide sheet

6. Calculated the percentage of patterns for gender, blood group, 

hypertension, diabetes and wearing spectacle

7. Observed the difference if any between subgroups concluded base on 

observation

8. Quoted related reference study

RESULTS

Table. 1. Comparison of fingerprint pattern between genders

Gend
er

N

ARCH % LOOP %
WHORL

%
MIX %

S»n?p:V Double Ulnai Pocket Radial

Male 49
6 3 06 24 25 9 1 2 27 1

23.1 5 3
6.9 56.6

Fema
ie

11
136 0 4 5 22 0 0 21.0

28 1 63
13.6 47 5

Table. 2. Comparison of fingerprint pattern between blood groups

Note f frequency. N Number RH Right Hand LH Left Hand. T Thumb I Index M Middle R Ring P - Pinky

Note f-frequency. N-Number. RH Right Hand. LH Left Hand T Thumb. I Index. M Middle R Ring. P - Pinky



Table. 3. Comparison of fingerprint pattern between 
diabetes and non-diabetes

Disea
se

N

ARCH % LOOP %
WHORL

%
MIX %

Simple Tented Double Ulnai Pocket Radial

Non
diab
etes

53

4 7 1 1 3 0 27 2 1.3 25 8

29 0 6.0

6.3 57.3

Diab
etes

7

14 1 4 1 4 35.7 1 4 44 3

12.9 2.9

15.4 82 8

*»o(e I- frequency N-Number, RH Right Hand. LH Left Hand. T Thumb, I Index. M Middle R Ring P - Pinky

Table. 4. Comparison of fingerprint pattern between 
hypertensive and non- hypertensive

Disea
se

N

ARCH % LOOP %
WHORL

%
MIX %

Simple Tented Double Ulnar Pocket Radial

Non
HTN

54

66 1 0 30 27 4 1 0 26 7

27 0 7.2

76 58.1

HTN 6

130 30 1 6 28 3 0 20 0

25.0 8 3

I
16 49 9

Note f frequency. N Number RH Right Hand LH Left Hand T Thumb i Index M Middle. R Ring P - Pinky

Table. 5. Comparison of fingerprint based on wearing spectacles

Spec
s

N

ARCH % LOOP %
WHORL

%
MIX %

Simple Tenter! Double Ulnar Pocket Radial

32

84 1.5 2.1 29 3 1 8 22 8

28 1 56

9 9 56.4

•-A v
28

6.1 1 0 3.6 26 0 0 300

26 8 6 1

6.2 59 6

Note f- frequency N-Number. RH Right Hand LH Left Hand. T - Thumb. I - Index. M - M^dle. R - Ring. P - Pinky

Findings

J loop is the dominant and mixed is the least pattern

J Female had higher arches than male

J No significant difference among blood groups

J Diabetes had higher arch & loop and lower whorl & mixed pattern

J Hypertensive had arch double time than non-hypertensive

Suggested ideas for extension of the study
Conclusion

Find out is there any correlation between:

DIGITAL DERMATOGLYPHICS may be used as a supportive/ 

predictive tool for clinical diagnosis of hypertension and diabetes, we 

sincerely believe and propose that this kind of projects can be used

as an innovative effective and low-cost experiment / projects for IX

- XII classes to demonstrate the polygenic traits & variation. This view

is acknowledged / accepted by most of the teachers of ACES and

DMS. Mysore.

1. fingerprint and disease : BP. diabetes, eye defect, etc,

2. fingerprint and lifestyle : smokers & non-smokers, alcohol takers & non

alcohol takers, singers & non-singers, veg & non-veg etc

3. fingerprint and profession : different professionals like, doctors, nurses,

engineers, teachers, drivers, police men, shop keepers etc

4. fingerprint and academic performance :

Etc.,
I
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GOUP MEMBERS

ANALYZE THE PHYTOCMICALS 
PRESENT IN MEDICINAL PLANTS

With reference to turmeric plant

• Subhash panjreJNV KHANDWA M.P.
• AKShukla JNV ANUPPUR M.P.
• Tarachand Saini JNV REWADI HR
• Manish Dadhich JNV DHOLPUR RJ
• Suresh Kumar JNV RANGAREDDI AP
• G Venkatrao JNV

Turmeric - Preamble
• BOTANICAL NAME - CURCUMA LONGA L.
. FAMILY - ZINGIBERACEAE
• COMMERCIAL APPLICATION - RHIZOME - 

UNDERGROUND STEM - HORIZONTAL
• ACTIVE INGREDIENTS - CURCUMINOIDS 

(C3) MIXTURE -COLOURING PRINCIPLE, 
AROMA AND FLAVOUR

• APPLICATIONS- FOOD ADDITIVE, 
CULINARY, AYURVEDIC PREPARATION, 
PHARMA, DYEING AND COSMETICS

• TURMERIC IS 
AUSPICIOUS- 
ELEMENT OF 
FESTIVALS.

CLOSELY LINKED WITH 
HENCE INDISPENSABLE 
ALL CELEBRATIONS &

TAXONOMY

Kingdom - Plantae
Division - Magnoliophyta
Class Liliopsida
Subclass - Zingiberidae
Order Zingiberales
Family Zingiberaceae
Genus Curcuma
Species - C. longa L.

TURMERIC - MEDICINAL BENEFITS 
(ANCIENT)

cftri
TURMERIC - IN TRADITIONAL MEDICINAL SYSTEM j

Used
^To heal many health disorders 
/-Liver problems,
^Digestive disorders, 
/-Treatment for skin diseases, 
/-Wound healing,
< Atherosclerosis,
^Bacterial infection,
/-Eye disorder 
/-Anti-inflammatory

/-Effective remedy
^Pimples & Blackheads

What are the uses of Turmeric in Ayurveda?

In Ayurveda - Turmeric treats
The main organs - Skin, Heart, Liver and lungs. 
Epilepsy
Bleeding disorders,
Skin diseases;

Turmeric reduces
Fevers,
Diarrhea,
Urinary disorders.
Insanity,
Poi soni ng,
cough, and lactation problems.



TURMERIC - CULINARY USES

Turmeric - as condiment,
flavour &

colour
in

✓ Curry / Masala /Spice powders
Pickles,

✓ Butter,
Cheese,

Margarine,
✓ Fruit drinks,

Fruit dishes,
Liquors,

✓ Cakes,
Table jellies & other foodstuffs 

Kunkuma

cftn

RECENT RESEARCH STUDIES

CURCUMINOIDS
✓ ANTIOXIDANT-
✓ ANTIMICROBIAL
✓ ANTI-PROTOZOAL
✓ ANTI-HIV
✓ ANTI-TUMOR
✓ ANTI-INTLAMMATORY
✓ PROTECTION - PC-12

CELLS
Ar-TURMERONE

ANTIVENOM WMFTWOI T CURCUMIN

felOCWTMOI V CURCUMiH

JAYAPRAKASHA.SAKARIAH & J AO AN MOHAN RAO 
-TRENDS IN FOOD SCIENCE « TECHNOLOGY. 16 (2005),5M-5« 
+ FOOD CHEMISTRY. »8 (2006) 720-724

• • ••’ V i • • •'•VT •‘JV J .

CURCUMIN-ACTIVITY-MECHANISM

ANTIOXIDANT
PROTECTION OF HAEMOGLOBIN - OXIDATION

- RESTORATION OF PROTEINS FROM RADIATION DAMAGE 
PHARMACOLOGIC AGENT AGAINST SINGLET OXYGEN TOXICITY

x (MECHANISM)
- SCAVENGING OF OXYGEN FREE RADICALS

INHIBITION OF LIPID PEROXIDATION (MORE ACTIVE THAN TOCOPHEROLS)

STRUCTURAL FEATURES - PHENOLIC HYDROXYL AND METHOXYL GROUPS 
1,3 DIKETONE SYSTEM - IMPORTANT

- ANTIINFLAMMATORY
(POTENCY EQUAL TO PHENYLBUTAZONE & LESS TOXIC)

- ANTI HIV
- INHIBITION OF REPLICATION OF HIV 1 INTEGRASE PROTEIN 

ANTITUMOR
INHIBITION OF EPIDERMAL ORNITHIN DECARBOXYLASE 
INHIBITION OF EPIDERMAL DNA' SYNTHESIS 
STIMULATION OF APOPTOSIS IN THE CELLS

CURCUMIN-ACTIVITY

Effective therapy for those suffering from ovarian cancer.

Prevents the growth of chemoresistant and regular ovarian cancer cells 

Responsible for the death of the ovarian cancer cells.

Support traditional chemotherapy and radiation in the treatment of brain cancer 

r Prevents cystic fibrosis due to a gene mutation, 

r Kills leukemia cells

r Inhibition of telomerase activity.

» Prevents cirrhosis due to its anti-inflammatory action

r Inhibits human colon cancer cell growth by suppressing gene expression of 
epidermal growth factor receptor through reducing the activity of the transcription 
factor Egr-1.
' Acts as a chemopreventive agent in cancers of colon, stomach and skin by 

suppressing colonic aberrant crypt foci formation

METHODOLOGY ANO CAICULAT1ON
Standard curcuminoids I6mg , dissolved in 100 mi ethyl akobol and diluted 20 times to measure 
absorbance (i e each ml contained 3|ig) Absorbance measured at . ,.420 nm and is found to be 
0 476
Turmeric powder (lg from each sample) loaded to column using ethyl alcohol and extracted w«th so 
ml of ethyl alcohol
(a) Extract from Sample 1 Extract (0.4 ml) diluted 750 times (100ml) Absorbante measured at / 

420 nm and it found to be 0 336
(b) Extract from Sample 7 Extract (0 5 ml)diluted 20C times |100mi) Absorbante measured at 

420 nm and if found to be 0.571
Calculation
Sample 1 Quantity of curcummo'ds ir each ml of diluted solution - (0 336/0 476)x3=2 1 lug 
Hence 100 mi of diluted solution contained 21 lug

e . 0.4ml o’ original extract contained 21 lug of curcummeidt 
50 ml of O’igm.a extract contained 211X125=263 75i»g of curcuminuids 

1 g of turmeric powder contained 26375ug (26 J75mg) of curcuminoids 
100 g of turmer . pcwder contained 2637 Smg (7 64%| of curcuminoids

Sample 7 Quantity of curcuminoids in each mi of diluted solution - (0 571/0 476,X 3-3 S98ug 

Hence 100 mi of diluted solution contained 359 8»»g.
• e . 0 5ml of ong nal eatract contained 359 8ug of cure urn mods 

50 ml of original extract contained 359.8XlOO=35980ug of curcum>r.o<ds 

1 g Of turmer c powder contained 35980pg (35 98mg, of curcuminoids 

100 g o’ turmeric powder contained 3598mg |3 598%) of curcuminoids
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STRUCTURE OP PROTEINS

Dr V V A nund

Proteins, as we are aware, are a very important class of 
biolo.gieal macromoleculcs performing several diverse functions in 
living organisms. I hey are important components of plasma 
membrane and membranes of organelles helpful in transport of 
materials across membranes; as enzymes, which are nothing but a 
class of proteins, they catalyse several biochemical reactions within 
the cell; they are important body building entities, placing key role 
in tissue repair; as antibodies they are important defence agents in 
animal bodies and they are important storage materials in some seeds.

A protein is made up of several repetitive monomeric units 
called amino-acids. The adjacent amino-acids in a protein molecule 
are linked by means of a peptide bond. The peptide bond is always 
formed between the alpha carboxyl group of an amino acid and the 
alpha amino group of the next amino acid, as shown below :

H o H 
i if I

HrN — HC-C-N-CH-COOH 
I I

R1 and R2 are side chains of 2 aminoacids.
IW

This way, i f several amino acids are joined together, lineiial^ 
we get a polypeptide chain i.e., a molecule of p

H o H H oh R o
, I ii , i n i i n

-hc-c-n-cr-c-n-ch-c-
1 I (

A polypeptide chain

R1 to R5 represent side chains of different amino

rotein.

H h o
i i P
N-CH-C 

t



The number of amino acids in a protein molecule can be as 
low as 5 1 as in insulin or as high as several thousands as in certain 
eukaryotic enzymes. This suggests that there is neither a fixed number 
nor a fixed range of ammo acids in a protein molecule. There are 20 
aminoacids and 2 amide derivatives which occur in proteins. Hence, 
these amino acids are called protein amino acids. In addition lo 
these, there are more than 150 aminoacids in cells which are never 
associated with proteins. Such aminoacids are called non protein 

aminoacids. Amino acids like ornithine, citrulline belong to this 
category.

The amino acid sequence of nearly 2500 proteins are 
understood. The proteins never appear as straight chains but they 
under go a high degree of coiling and twisting. This bestows a highly 
complex structure to the protein molecule and no two protein 
molecules'are structurally similar. Thus, structurally, proteins are both 
very diverse and very complex molecules.

In order to understand the functions of any protein molecule 
it is very essential to have a thorough knowledge of its structure. 
Thus, biochemists have devoted a lot of thought to this problem of 
understanding the complex structure of protein molecules.

By convention four levels of protein structures are 
identified:

1. Primary 2. Secondary 3. Tertiay and 4. Quaternary.

The first three levels of proteins structures are ascribed to 
all the protein molecules but the fourth level is ascribed only to such 
protein molecules which have more than one polypeptide chain. An 
understanding of these levels of structures will enable us to 
understand all aspects of protein molecule such as its amino acid 
constituents, the helical characteristics, formation of several other 
kinds of bonds and forces. These in turn will give a proper insight 
into the exact functions that a particular protein performs. The levels
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arc Hierarchical in nature and each level of structure tells us a hit 
more about the intricate configuration of protein molecules. All the
naturally occurring proteins are in their tertiary form, l et s

remove a likely misconception here. There's nothing like some 
proteins have primary stricture only, others have secondary structure 
and some others have tertiary structure. The levels are more 
conceptual and each protein molecule is ascribed all the three levels.

PRIMARY STRUCTURE :

This is the first level of protein structure. It constitutes the 
basic or fundamental features of a protein molecule on which the 
secondary and tertiary structures are based.

Primary structure merely tells us the order or sequence ol 
ami noacids which forms the backbone or fundamental units of a 
polypeptide chain. It further tells us that the adjacent aminoacid 
residues are linked by peptide bonds formed always between the 
alpha carboxyl group of the preceding amino acid and alpha amino 
group of the succeeding amino acid. (Fig. ). Since we know the 
sequence of amino acids, we also know the N-terininal or amino 

terminal end and C or carboxy terminal end of the protein molecule

Diagrammatic representation of primary structure.

Thus primary structure is the basic structure of a protein 
molecule on which depends the understanding of other structures. It 
does not tell us anything about the 3- dimensional view of the protein 
molecule.

14



SECONDARY S I RIJCI LIRE :

This is attempted after a complete understanding of the 
primary structure. This constitutes the beginning of an effort to 
understand the 3-dimensional structure ot protein molecule. 1 he 
following characteristics of the protein molecule are analysed and 
understood in the secondary structure.

1. Location, extent and number of helices that are in the polypeptide 
chain and, 2. Type of helices

A hypothetical polypeptide showing the nomenclature used 
to describe the amino acid positions in secondary structure.

In the diagram, there are three helices, designated A, B and 
C. In a majority of polypeptides, the helices are interstitial with the 
N- terminal and C- terminal ends being non-helical regions. The N- 
terminal end preceds the helix A and is designated NA. The 
aminoacids in this non-helical, N- terminal end are designated NA
NA2, NA,,............ The C-terminal end gets the same alphabet as the
last helix of the polypeptide chain. In the diagram, given above, the 
last helix is C hence the C-terminal end is designated CC and its 
amino acids as CC CC,, CCA......... In between the helices there are

15



regions in (lie polypeptide chain called the intei helical regions. I his 
segment is neither a part of the prcceeding helix 1101 the succeeding 
one. I he first inter-helical region in the diagram is between the helices 
A and B helices and it is designated AB and its aminoacids aie AB|(
AB,. AB' ..........etc. The next inter-helical region is designated B(
and its amino acids, in order are BC(, B( BC, . . etc.

I here are basically 4 types of helices - alpha helix, beta 
helix, Pi and 3 helices. The most common types, alpha and beta 
helices are briefly described here.

Diacgom OJ? cC- helix -form o

cc cham. Note : H

bonditycy belooee'h C-o ond N-H 

groups o_f JoolyjDpyj-tide

In the alpha.helix the polypepide chain is twisted into a 
right-handed helix. For alpha amino acids, the right handed helix is 
more stable than a left-handed one. The C=O groups in the alpha 
helix point in the direction of the axis of the helix and are nicely 
aimed at the N-H groups with which they hydrogen bond, giving 
maximum bond strength and making the alpha helix a very stable 
one.

J
The beta pleated sheet also form a stable structure in which 

the polar groups of the polypeptide backbone are hydrogen bonded 
to one another, thus enabling the structure to be stable. The hydrogen 
bonding may be formed by the same chain folding back on itself oi 
may be a spearate chain lying alongside.

16
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H

FartoKmipa?»p>'er

7 he pleaded sheets -2 ■L'/pe.s

Proteins are often made up of segments of both types, alpha 
and beta, which are present in different sections of the same polypetide 
chain.

To sum up, the type or geometry of the helix is decided on 
the following 3 parameters :

a) direction - Right handed or left handed:

b) pitcli - the amount of forward movement for each 360 degree 
turn of the helix around the axis.

c) Radius - distance between a point on the backbone of the helix 
and the axis.

S-trukcfcvre
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TERTIARY STRIK I ERE :

I his gives the complete and a more elaborate 3-dnnensional 
view of the protein structure. It tells us hou the helical and non- 
helical portions are folded giving the 3-dimensional configuration 
to the polypeptide chain. As a result of folding, many other types of 

interactions between different amino acids are possible, particular!) 
involving their R groups. This results in the formation of several 
other types of bonds and f orces. Some of the these bonds are,

a) Ionic bonds or salt bridges b) Hydrogen bonds c) Hydrophobic 
bonds d) Di-sulphide bridges.

With the elucidation of the tertiary structure we now know 
the complete 3-dimensional configuration of the protein molecule.
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QUATERNARY STRUCTURE:

I his levei of protein structure is possible only when a protein 
molecule has more than 1 polypeptide chain 1 he specific orientation 
ol one chain in relation to the other, the bonds formed between them 
is considered here. Individual polypeptide chains of a protein 
molecule are called subunits. 1 he subunits are 2 in the protein 
phosphorylase and insulin, 4 in a haemoglobin molecule.

PP, and PP2 ore 2 j3o|yjDej5h'de chains.

The fore-going is an attempt to simplify to the teachers, 
the extremely complex structure of protein molecules. It is very 
essential for the teachers to thoroughly understand the limits ol 
reference at each level of protein structure. This will enable them to 
transact the chapter effectively in the classrooms.
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