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About Programme

The Career Guidance and Placement Cell at Sir CR Reddy College for Women organized PG entrance coaching
classes for NANNAYACET 2020 in Commerce, Mathematics, Physics, Chemistry, and Life Sciences. These
classes were conducted by senior faculty members who specialize in the respective subjects at the college.

Program: PG Entrance Coaching for Subject
Subjects Covered:
e M..sc Life science (Zoology ,Botany)
Target Audience:
e |11 B.Com and B.Sc. students aspiring for postgraduate studies (M.Com/M.Sc.)
Duration:
e Augustl® 2020, to Aug30™, 2020 (30 days)
Time:
9:30 AM to 12:30 PM (Morning sessions)
Resource Persons:
Smt .S.Anuradha
Smt. Dr.Ch.Swapna
Organized By:
e  Career Guidance and Placement Cell at Sir CR Reddy College for Women
Program Overview:
e Specifically designed coaching program focusing on NANNAYACET 2020 for M.Sc. aspirants.
Conducted by seasoned faculty members from Sir CR Reddy College, each specializing in Mathematics.

Comprehensive curriculum comprising subject-specific lectures, problem-solving sessions, practice tests,
and exam strategy workshops.

Tailored content to acquaint students with the NANNAYACET exam pattern, syllabi, and effective
preparation methodologies.

Benefits for 111 B.Com/B.Sc. Students:
Early guidance and preparation assistance for M.Sc. entrance exams.
Exposure to exam patterns, aiding in better preparedness.
Access to experienced faculty for subject-specific guidance and doubt resolution.
e Enhanced readiness for M.Sc. studies by initiating preparation in advance.

This coaching program aims to support B.Sc. students in their aspirations for pursuing postgraduate studies by
providing structured coaching specifically aligned with the requirements of the NANNAYACET 2020
examination.




Learning Objectives and Learning Outcomes

Learning Obijectives:

1. Subject Mastery: To facilitate a comprehensive understanding of the core concepts and subject-specific
knowledge required for M. Com/M.Sc. entrance exams.
Exam Familiarity: To familiarize students with the exam pattern, question types, and syllabi specific to
NANNAYACET 2020.
Problem-Solving Skills: To enhance problem-solving abilities and critical thinking necessary to tackle
complex questions in the entrance exams.
Time Management: To equip students with effective time management strategies for the exam and
optimize their performance within the stipulated time frame.
Exam Strategy: To provide guidance on effective exam strategies, including question selection,
prioritization, and efficient answering techniques.

Expected Outcomes:

1. Strong Foundation: Students are expected to build a strong foundational understanding of their respective
subjects, providing a basis for advanced studies.
Improved Performance: Enhanced problem-solving skills and a better grasp of exam patterns can result in
improved performance in mock tests and the actual entrance exam.
Confidence: Through regular practice and guidance, students are likely to gain confidence in handling
diverse questions and scenarios during the examination.
Effective Preparation: Students should be better prepared to face the challenges of the entrance exams by
utilizing learned strategies and subject-specific knowledge.
Readiness for Postgraduate Studies: The coaching program aims to prepare students adequately for the
rigors of postgraduate studies in their chosen fields.




Permission Letter

26-07-2020
Eluru

o

The Principal

Sir C.R.Reddy College for Women
Eluru

Subject: Request to grant permission to conduct P.G Entrance test Coaching

Classes to final year students.

This is to bring to your kind notice that, Career Guidance and Placement Cell is
planning to conduct P.G Entrance test Coaching Classes for interested III B.Sc/B.Com
students specializing life Sciences, Mathematics, Physics, Chemistry, Commerce .

The coaching classes aim is to provide additional support and guidance to our
ambitious students who aspire to excel in their respective fields and we believe that

providing coaching classes with in our college will not only benefit our students but

also contribute to the overall academic excellence of our institution. These classes will
be conducted for about 30 days i.e., from 1% August 2020 to 30" August 2020. The
duration of these classes will be from 9:30 am to 12:30 pm. I kindly request your
approval for this initiative, as it aligns with our commitment to fostering academic
excellence and preparing our students for successful futures.

Thanking you Madam,

Yours Faithfully,

)
L,
(Coordinator)

Career Guidance and Placement Cell




Notice to Students




Course Structure

Life Sciences subjects are related to the study of various life processes in
plants, animals, and other living organisms.

The syllabus for MSc Zoology includes topics on Animal Physiology,
Immunology, Genetics and Evolution, Animal Diversity, Animal Ecology and
Reproductive Biology.

M Sc Zoology subjects include Animal Behaviour, Parasitology, Mammalogy,

Comparative Anatomy, Endocrinology and Marine Biology.
Some of the key areas that make up the life sciences include:

Biology, the study of living organisms, the study of the structure and function
of living organisms.
Genetics, the study of genes, heredity, and the passing of traits.

» Plant Biology, Biochemistry, Food Science, Biotechnology, Bioinformatics,
Agricultural Science, Molecular Biology, Botany, Zoology, and
Chemistry are the primary MSc Life Science subjects covered in this course.

> The life sciences are broken down into many fields, such as botany, zoology,
marine biology, and virology. The study of the life sciences includes cell
biology, genetics, molecular biology, botany, microbiology, zoology,
evolution, ecology, and physiology.
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Max. Marks: 109

L Cell Biology: Ultrastructure of prokaryotic and eukaryotic cell, Structure and function of
onminelles. Cell division - Mitosis and Meiasis. Chromosomes structure, Karyotyping el

2. Genetics: Mendelian principles, Gene Interaction, Linkage and Crossing over, Sex determinas:
Sex linkage, Mutations - Genic and chromosomal (Structural and numerical); Chmmosormu;at!:n'
rations in humans, Recombination in prokaryotes transformation, conjugation, transd m ol
duction. Extra genomic inheritance. ' e
Molecular Biology and Genetic Engineering: Structure of eukaryotic gene, DNA and RNA
structure, DNA replication in pro and eukaryotes, Transcription and tmnsla'tion in pro and
eukarnyotes, genetic code. Regulation of gene expression in prokaryotes, Principles of reco;bm:;t
DNA technalogy. DNA vectors, Transgenesis. Applications of genetic engineering.

Biotechnology: Plant and animal cell culture, cloning, Fermentors types and process
Biopesticides, Biofertilizers, Bioremediation, Renewable and non - renewable energy resoum’
Non-conventional fuels. '

Binn‘nol«tules: Carbohydrates, proteins, amino acids, lipids, vitamins and P .
flamﬁcatmn and mode of action, enzyme assay, enzyme units, enzyme inhibition, enzyme kinet-
ics, Factors regulating enzyme action.
Immunology: Types of immunity, cells and organelles of immune system, Antigen — antibody
reaction. Immunotechniques, Hypersensitivity, Vaccines.
Techniques: Microscopy - Light and Electron, Centrifu gation, Chromatography, Eletrophoresis,
Colorimetric and Spectrophotometric techniques, Blotting techniques, PCR, DNA finger printing.
Ecology, Environment and Evolution: Theories and evidences of organic evolution, Hardy —
Weinberg law. Components of an ecosystem, Ecological pyramids, Biogeochemical cycles,
Ecological adaptations. Climatic and edaphic and biotic factors. Ecological sucession - Hydrosere
and xerosere, Natural resources, Biodiversity, current environmental issues, Environmental pol-
lution, Global warming and climate change.
Physiology: Structure and function of liver, kidney and heart, c:)mposition of blood, blood types,
blood coagulation, Digestion and absorption, Endocrinology, Muscle and Nervous system.
.Metabolism: Metabolism of carbohydrates, lipids, proteins, aminoacids and nucleic acids.
Biological oxidation and bioenergetics.
Animal Science: Biology of invertebrates and chordates, Embryology of chordz?tes. CW&ﬁon
of marine environment - Physical and chemical parameters, Marine, estuarine, reservoir and
riverine fisheries, Cultivation of fin and shell fish. Culture practices.
Plant Science: Classification of cryptogams and phanerogams. General characteristics of taxo-
i ily Wt relations and mineral nutrition of plants, Plant
nomic groups at class and family level Water ' 1 ]
growth regulators, Ethnobotany and medicinal plants, Biology of plant seed, Photosynthesis.

Microbiology: Microbes - Types, distribution and biology. Isolation and mltivati;n of babc:eria
inis ¢ Wi i Microbial diseases - food and water borne,

d virus. Staining techniques. Bacterial growth curve,.. : : .
zeec‘t borne, contact diseases in humans. Microbial diseases in plants - by bacteria, fungi and

virus, Plant microbe - interactions. g .
Nutrition: Biological value of proteins, protein malnutrition, disorders, Chemistry and physio-

Jogical role of vitamins and minerals in living systems.

e
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. In mitochondria cytochromes are situated in
1. Matrix 2. Outer membrane
27 Inner membrane 4. None of the above

What is the organelle that eliminates harmful
drugs from body?

1. Smooth Endoplasmic Reticulum
2. Rough Endoplasmic Reticulum
3. Lysosomes
4. Mitochondria
3. A chromosome is made up of DNA and
1. Lipids 2. Proteins
c. Genes 4. Sugars

- At which phase of cell cycle DNA replication in
occurred?

1. G, phase 2. G, phase
3. S phase 4. G, phase

. Which of the following stages in considered to
be the longest phase in mitosis?

* 1.Prophase 2. Metaphase

3. Anaphase 4. Telophase
Chromatin is made up of
1. DNA 2. Proteins
3/DNA and Proteins 4. None of the above

. Which of the following is correct with regard to
aneuploidy?
1. Inversion

/2n+1
3. All aneuploids die before birth
4. 4n state
8. The DNA sequence TAGCGA is represented in

m-RNA as
- ﬁrccm‘

1. ATGCCT
3.AUCGCU 4. AUGCGU
. Which of following factors is the reason for
causing cancer?
1. Mutations in genes
2. Faulty DNA repair

3. Jonger telomere length

12. The synthesis of DNA in E.coli is by

2. RNA polymerase-I
4. DNA polymerase-II1

_12DNA polymerase-1
3. DNA ligase

13. What is the first transgenic plant?

LRice 2 Maize 3. Cotton < 4 Tobacco

14. Which of the following vector has highest capacity?

N Cosmid
2. Yeast Artificial Chromosome
3. Yeast. integrative vector
4. Bacteriophage vector

15. How the amino acids are jointed with each other?

2. Ionic bond
4. Carbon bond

1. Hydrogen bond
3/ Peptide bond

16. Predominant antibody in serum is

11gG  2.1gD 3.IgE 4.1gA

17. Which one of the following organelle does not

has ribosome?

1. Cytoplasm 2. Nucleus

3. Mitochondria 4. Chloroplast

pH of lysosome has __ nature.

1. Neutral -2 Acidic

3. Basic 4. None of the above

. Which one of the following vitamins contains

Cobalt?
1. Vitamin A
~3-Vitamin B,,

2. Vitamin C
4. Vitamin K

20. What is the main function of enzymes?

_1: Increase the rate of chemical reaction.
2. They are always stored in active form.
3. They are consumed chemical reactions.
4. The raise the activation energy.

21. If the free energy change AG in a reaction is a

negative value, it indicates that the
_ 17Reaction releases energy

2. Reaction absorbs energy

3. Reaction is negative

4. Reaction is positive

22. IgE makes a bond with
1. Dendritic cells 2. Macrophages
3. B-Cells 4/Mast cells

23. The antibodies are /
1. Carbohydrates 2/ Proteins
3. Lipids 4. Germs

24. What is the first recombinant antigen vaccine
approved for humans?

~¢. Hepatitis B vaccine

3. DTT vaccine

" All of the above
10. Cloning vectors are used for
— W Transfer a gene 2. Copy a gene
3. Produce a gene 4. Remove a gene
11. Hairy roots are produced by using of
1. Agrobacterium trumefaciense
< 2/Agrobacu:riuuna rhizogenes
3. Agrobacterium vitis
4. Agrobacterium rubi
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2. Hib vaccine
4. Var vaccine
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25. PCR is used for a
1. To diagnose genetic diseases
2. To solve crimes
3. To study gene function
4. All of the above
26. One of the following is a bio-insecticide bacterium.
1. Bacillus thuringiensis 2. Beauveria bassiana
3. Trichoderma viride 4. Phytophthora palmiuora
27. Agrrose is made up by the repetitive units of
. 1. Agarobiose 2. Arabinose
3. Agar 4. Chitin
28. DNA foot printing is a suitable technique for
identifying which of the following?
1. t-RNA in mixture
2,-1-RNA in mixture
3. Intrins within DNA
4. Protein binding site within DNA
29. Which of the following is a positively charged
matrix for ion exchange chromatography?
= CM cellulose 2. DEAE cellulose
3. Phospho cellulose 4. None of the above
30. The hydrochloric acid in stomach converts
1. Disaccharide to monosaccharide
2. Pepsinogen to pepsin
3. Prorenin to rennin
_4-Polypeptide to peptide
31. End products of aerobic respiration are
1. Sugar, oxygen, energy 2. Water energy, oxygen
3. CO,, energy, oxygen 4. CO,, H,0, energy
32. The component of plasma responsible for
maintaining osmotic pressure of blood is
+1/ Plasmin 2. Albumin
3. Fibrinogen 4. Gamma globulin
33. Cardiac output =
_J-HR xSV
3. EDV - ESV
34. The Urochrome gives colour to the urine.
\yYellow 2. Orange 3. Red 4. Blue
35. Most re-absorption of salts and water occurs in
17 Proximal convoluted tubule
2. Loop of Henley
3. Collecting tubule
4, Distal convoluted tubule
36. Which of the following is not an amino acid
derivative? . .
1. Epinephrine 2. Melatonin '
3. Thyroxine 4, Luteinizing hormone
37. What is the relationship between respiration
and photosynthesis?
1. Reciprocal relationship
2. Reverse relationship
3. Same relati/onship
4¢ No relationship

2. HR/SV
4. HR x BP

38. 'Sandal spike' disease is caused by
1. Fungi 2. Mycoplasma
3. Bacteria 4. Virus
39. Dimorphic chloroplasts are present in
1. Zea mays 2. Arachis hypogaea
3. Algae 4. Cyanobacterium
40. What is the amino acid that acts as precursor
for it Auxin biosynthesis?
1. Tyrosine 2. Tryptophan
3. Thiamine 4. Phynyl alanine
41. Cytokinins are chemically
1. Purines 2. Pyrimidines
3. Nitrogenous bases 4. Poly nucleotides
42.) Non flowering plants are called as
1. Phanerogams 2. Cryptogams
3. Gymnosperms 4. Angiosperms .
43. Last stage of plant succession is
1: Climax community 2. Seral community
3. Competitive exclusion 4. Ecotype
44. Ozone layer is present in
1. Troposphere 2. Stratosphere
3. Mesosphere 4. lonosphere
45. Which of the following is not a green house
gas? ’
1. CO, 2.CH, . 3/C,Hg 4.N,0
46. Most biodiversity hotspots are situatedin __
1. Temperate zones _ 27 Tropical forests
3. Wet lands 4. Mountains
47. Marasmus disease is caused due to the defi-
cie;lcy of '
'1/Protein-energy malnutrition
o, Carbohydrate deficiency
3. Fat deficiency
4. Protein deficiency
48. The pathogen which causes throat infections is
1. Corynebacterium diphtheriae '
2. Streptococcus pneumoniae
3. Streptococcus aureus
4. Salmonella typhi
49. Leaf blight disease in rice is caused by
1. Virus 2. Bacteria 3. Prion f/ Fungi
50. Gastric ulcers are caused by 7
sl Helicobacter Pylori 2. Pseudomonas
3. Mycobacteriui 4. Lactobacillus
51. Micro consumers are popularly known as
1. Primary consumer 2. Secondary consumer
3. Tertiary consumer . 4Decomposers
52.,Who proposed energy flow diagram of root
spring?
7H.T.Odum
3. A.G.Tansley

2. Teal H.T.
4.EP.Odum. A G.
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Chromosomes are the rod shaped, dark tained beed
mnmdununw‘,‘ age of when the
cells are stained with a suitable basic dye and viewed

7 chrome
describod by Strausberger in 1875 The torm
some’, however, was first used by Waldeyer m 1585

hﬁcd;mhamnmmdth».lhqmmm
rather deeply, while the remaining cytoplasm remains
relatively unstained.

Chromosomes are clearly visible as distinct bodies
during the stages of cell dinision only. Their number can
be counted with relative ease only dunng mitotic
metaphase. The interphase nucleus, on the other hand,
does not exhibit any structure resembling chromosomes
under the light microscope. Studies by Boven: in 1690 and
subsequently by other workers clearly established that
the integrity of metaphase chromosomes is maintained
through the interphase.

Chromosomes are composed of thin chromatin threads
called chromatin fibers. These fibers undergo folding,
coiling and supercoiling during prophase so that the chro-
mosomes become progressively thicker and smaller.
CHROMOSOME NUMBER

Each species has a definite and, generally, a constant
chromosome number. Somatic chromosome number is
the number or chromosomes found in somatic, more
specifically meristematic, tissues of a species and is rep-
resented by 2n. Ordinarily, somatic cells contain two
copies of each chromosome. The two copies of a chromo-
some are ordinarily identical in morphology, gene content
and gene order; they are known as homologous chro-
mosomes.

Gametic chromosome number is precisely one half
of the somatic number and is represented by n. It denotes
the number of chromosomes found in the gametes of a

species.
CHROMOSOME SIZE

In contrast to other cell arganelles, the size of chro-
mosomes shows a remarkable variation depending upon
the stage of cell division. Chromosomes are the longest
and the thinnest during interphase, so that they are not
even visible under light microscope. With the onset of
P'whne,‘thcre is & progressive decrease in their length
Accompanied with an increase in thickness (diameter).

are the smallest during anaphase. But
'mthemostmilyoburved and studied

measurements are
Metaphase.

generally taken during mitotic

MOSOME STRUCTURE & FUNCTION

Th rise of @tosii St bghionms Do Avmrsmms of st
and plasl spavins grearall) saron oteore U5y et 35

| i Joagth, and hetoens U3 5 and 10 5 I & T
under a hght microscope Chromosomes were first |

bungret Batazhnm O iumimemiss wwe Yot v Tribeam €

[ lomgest churvmncscme » 22 &
| CHROMOSOME MORPHOLOGY
an\wmmmv‘mum-*

edanf'm-hodyldnewl!mrmldcddﬁmlytaz dol & : ar

Clirumpmentter sppraritse Trpbrawals Dangrs OLL Ge

the most rcitabie for tudm & CArEEname Rerpeer; B
such Qrutusma U fale oy FruaTs batire ey
chromomere | are sees Glder (b s mucmecsoe | s
matid, (2) centrumere (3 Welumers . 4 secandary cmamer
tion and satelice, 22d (5) crumcanere
CHROMATID

Each metaphase chrumosame sppeses s b» mugrad.
nally divided into two identical purts end of win o
known as chromstid The two chrumateds of 5 eume
some appear 1o be jomned of Yused (= o= Sew ww aniy
‘held wgether rather cusely) tagetier = & pomms olled
centromere. The two chrumatids of & rumoscme wee
rate from each other during mutot: axaptase and dommg
anaphase [l of meiosic) and move o the oppoate sl 5,
a consequence, each chromosome i represented v » o
gle chromatid during telophase

The DNA of each telophase chromosome | compomedt o
a single chromatid) rephicates durng the symtbeas =
phase of interphase This produtes == sdests! cope of
the chromatid so that during prophese smd metacba
each chromosome is made up of two chromands. Snce B
two chromatids malung up & propimee chrumaeme =
produced through replication of 2 mngle chromand they
are referred Lo 2s sister chromatids = cocse =
chromatids of homologous chromosomes are neferved w2
nonsister chromatids

It is almost universally accepted that chromatid
the structural and functional unit of chromosems
and that it is not further subdivisible into smaller
subunits without adversely affecting its stract=rs’
integrity and functional capability
CENTROMERE

The regien where two sister chromatads of & s
some appear o be Joined or held together Surmg mas
ic metaphase is known as centremere Lader 55
microscope, centromere generslly w.\nnz.\ar\"
tion (& narrowed region) in the chromosoms 7‘—"-"’:‘" ’
is also termed as primary constriction 5.:.&-‘;:

- Lan A58 O
centromeric regions do not take up any ==
appear as gaps in the chromesoms oLis

During cell division, spindle fiters (2a Pﬁ'\‘t




MOving towands the Opposite poles during anaphuse. s
emaining regions of chrumosamos lag behind and NpRRT
3' \Wthey wore baing pulled hy the centromers, Therefore:
PPears as if the anaphase chromosame movement 1
¢ 10 the contramores of chromosames, honee they are
also Known ay Kinetochores.

In l\\_"‘t #pecios, each chramosome has & single cot
tromere in a fixed position, which does not change oxcopt
d\w‘ 10 structural chroamasome aborrations, Therefors, the
Position of contramor sorves as an impaortant landmark
in the identification of dilforent chiomosames of & spacies.
(‘.h'_‘\ums.\m« are divided into two transyerse parts by
their centromeres: those parts are callod arms. In most
oases, one arm of & chromosome is longer than the other,
henee t.hoy are termed as long arm and short arm,
respectively. Chromosomes may be divided into the fol-
lowing four classes on the basis af the position of their
wnu’f“‘len\a: 1. Metacentric, 2. Submetacentrie, 3. Acro-
centric and 4. Telocontric

METACENTRIC CHROMOSOMES

In such chromosomes, centromere is located in the
centre of chromosomes, i.e., the contromere is median.
The two arms of such chromosome are equal, and the arm
ratio is 1 : 1. Metacentric chromosomes appear as V' -
shaped during anaphase

SUBMETACENTRIC CHROMOSOMES

When the centromerv is located on one side of the cen-
tral point of chromosome, i.0., the centromere is submedi-
an, such chromosomes are known submetacentric. Such
chromosomes appear either as 'V* or 'J' during anaphase,
depending on how close or far-removed their centros-
meres are from their central points.

ACROCENTRIC CHROMOSOMES

Centromeres located close to one end of chromosomes
are known as subterminal, and the chromosomes having
them are called subtelocentric or acrocentric.
Acrocentric chromosomes may appear either as ' or ‘rod-
shaped' during anaphase depending on the closeness of
their centromeres to the telomere.

TELOCENTRIC CHROMOSOMES

Centromeres located at, one end of the chromosome
(i.e., in the position normally occupied by one of the telom-
eres) are called terminal, and the chromosomes having
them are known as telocentric chromosomes. The telo-
centric chramosomes always appear ‘rod-shaped' during
anaphase. Generally, telocentric chromosomes are unsta-
ble. Most naturally occuring telocentic chromosomes are
believed to be, ill reality, acrocentric. Telocentric chromo-
somes are believed to originate by a transverse division
(mis-division) of centromere.

As stated earlier, in most species each chromosome
has a single centromere; such chromosomes are termed as
monocentric. But in some species, ench chromosome has
more than one centromere; such chromosomes arc called
polycelltric. Polycentric chromosomes are found in
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points “r(:‘:n alized. However, in many jp &,

hemipteran insects, the %
toran and i
o h ?utoi‘: nonlocalized and spread over the ¢, .
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o of contromere s}_xows conside
microscope. Lima-de-Farj, " W
of centromere structure on h, %,
‘v studies of chromosomes during ly
to these models, cefltmmeres are %
almost invisible under the lighy g;.
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g electron microscope, —

relatively much thinner region thay , ™
a}a ml:r::\;mm. Further, the two sister thn:::"
om only ‘held together' in the centromeric regig, \;_-
:dhe«ion; they are often separated in the cepey. ¢

region as We
same 300 A° )
mosome organisation,
visible.

In thin sections of chromosomes, the ultrastruery, .
centromere reveals relatively more densely packeg 3y
chromatin fibers and two spindle attachment grang
one in each of the two sister chromatids. The Centrug,
granules are dense bodies to which spindle fibers s
during cell division. :

Centromeres contain highly repetitive DNA ey
satellite-DNA or sat-DNA. This class of DNA wsy,
forms one or more minor bands distinct from the res; ¢
the chromosomal DNA under cesium chloride density o
dient ultracentrifugation. In most cases, centrome:
region is almost the last segment of chromosomes to re;!.
cate during late S phase.

In case of yeast, a sequence of 120 bp is concerns
with the centromeric function; this is called CEN
sequence. CEN sequence has the following 8 elements :
9 bp left boundary CDE-I element, an 11 bp right bousd
ary CDE - III element and a central CDE-1l element of X
- 90 bp, which is > 90% A + T and is critical for centromen
function.

TELOMERE

The two ends of a chromosome are known as telos
eres. They are highly stable and telomeres of diffen
chromosomes do not fuse or unite. But when telomers &
damaged or removed due to chromosome breakage. ¢
damaged chromosome ends are highly unstable:
ends readily fuse or unite with broken ends of other &
mosomes. It is generally accepted that the strw®™®
integrity and individuality of chromosomes is mainta™

the thin fibrils. ‘
Under scanmin

1. Centromeres appear to be compogeg d;!
chromatin fibers, which are the unj; 5y

and no kinetochore Branyle ‘:
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At the level of chromosome marphology, telomeres are
only conceptual entities in that they do not represent any
d_ntmct structural feature that can be seen under either
light or electron microscope. Electron micrographs of
telometers of metaphase chromosomes reveal that they
are made up of loops of the typical 300 A° chromatin
fibers. In the interphase nucleus, each chromosome is
attached with the nuclear envelope at the periphery of an
annulus by one of its telomeres. It may be pointed out
that during interphase chromosomes are fully uncoiled
and extended, and are represented by chromatin fibers of
about 300 A° diameter.

At the molecular level, telomeric region of the chro-
mosome is made up of a repeating sequence, which is
3TTGGGG5' is Tetrahymena, 3TTTAGGGSin
Arabidopsis and 3TTAGGGS' in man. In Arabidopsis, 350
tandem repeats of this subunit occur in one telomere. In
tetrahymena the telomeric region is extended by the
enzyme telomerase following chromosome replication;
this compensates for the reduction in telomere length
that necessarily occurs at every cell division. The termi-
nal portion of the telomeric region is postulated to be sin-
gle-stranded. It has been suggested that the single-
stranded region folds back on itself to form a hairpin loop
in which the opposite G residues base-pair.

SECONDARY CONSTRICTION

In some chromosomes, a second constriction, in addi-
tion to that due to centromere (the primary constriction),
is also present; this additional constriction is known as
secondary constriction. Secondary constrictions may
appear as constrictions or as gaps in chromosomes, But
sometimes they may not be observable at all. Generally,
secondary constrictions are located in the short arm of
chromosomes near one end, but in many chromosomes
they are located in the long arm and/or nearer to the cen-
tromere than to the telomere.

The chromosome region lying between the secondary
constriction and the nearest telomere is known as satel-
lite. Therefore, chromosomes having secondary constric-
tions are called satellite chromosomes or sat-chromo-
somes. [It may be pointed out that this satellite is not
related to the sat-DNA]

The position of secondary constriction in a sat-chro-
mosome is fixed and remains constant. In some species,
somatic cells contain two (and gametes have one) sat-
chromosomes, in some others four sat-chromosomes are
found (e.g., Vicia hajastana;), while in some others six or
more such chromosomes are present (e.g., human somat-
ic cells have 10 sat-chromosomes).

Nucleolus is always associated with the secondary
constrictions of sat chromosomes. Therefore, secondary
constrictions are also called nucleolus organiser
regions (NOR) and sat-chromosomes are often referred
to as nucleous organiser chromosomes (NOC). NOR of
each sat-chromosome contains several hundred copies of
the gene coding for ribosomal (rRNA). '

CHROMOMERE

In some species, e.g., maize, amphibia etc., chromo-
somes during the first prophase of meiosis (more particu-
Jarly, during pachytene), show small bead-like structures
called chromomeres. The distribution of chromomeres
in a chromosome is highly characteristic and constant,
the pattern of distribution being different different
chromosomes. Homologous chromosomes always show an
identical pattern of chromomere distribution.
Chromomeres are most clearly visible in the dipteran
giant salivary gland chromosomes as dark staining
bands.
KARYOTYPE

The general morphology (i.e., the size of chromosomes,
the position of centromeres, the presence of secondary
constrictions and the size of satellite bodies) of the somat-
ic chromosome complement -of an individual constitutes
its karyotype. Ordinarily, karyotypes are presented by
arranging the chromosomes of somatic complement in the
descending order of size keeping their centromeres in a
straight line. Thus the longest chromosome is placed on
the extreme left and the smallest one on the extreme
right. The sex chromosomes usually are placed in their
appropriate positions according to their size, and are
marked as X'and Y. ,

IDIOTYPE

The karyotype of a species may be represented dia-
grammatically (in contrast to the actual photographs of
chromosomes in karyotype) showing all the morphological
features of the chromosomes; such a diagram is known as
idiotype. Ordinarily, idiotypes are prepared for the hap-
loid chromosome complement of a species. An idiotype
gives the same amdunt of information as does karyotype.

HETEROCHROMATIN AND EUCHROMATIN

The material of which chromosomes are composed is
called chromatin. Chromatin has been classified into the
following two groups: (1) heterochromatin and (2) euchro-
matin. This was mainly based on the stainability of chro-
matin with basic dyes during the various stages of cell
cycle. '

1. Euchromatin. It takes up little stain during inter-
phase, stains only lightly during prophase, but is
deeply stained during metaphase.

2. Heterochromatin: It takes up deep stain during
interphase and prophase while during metaphase it is
stained lightly.

The distribution of heterochromatin in chromosomes
has been extensively investigated by analysing early and
mid-prophase chromosomes, During these stages, there
are three deeply staining structures in chromosomes: (M)
chromomeres (ii) centromeric regions and (iii) knobs.
Chromomeres may not represent true heterochromatin.
Centromeric regions invariably contain heterochf'omlm-
Knobs are spherical structures, usually several times the

| diameter of the concerned chromosomes. They are present
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CLASSICAL GENETICS (Mendel's Approach)

It has been recognised since prehistoric days that
progeny of human beings look like human beings,
while those of animals like dog and cat are similar to
dog and cat respectively. These observations are
expressed as widely quoted proverbs, such as, like
begets like’. When a child is borne, people look for its
resemblance with the parents and close blood rela-
tives. This implies that the development of characters
of a baby is somchow related to those of its parents, or
of others in its immediate ancestry. Questions relating
to the nature and the basis for this relationship have
occupied the thoughts of man for centuries. But sys-
tematic attmepts to seek answers of these questions
began only in the eighteenth century when several sci-
entists began studies on plant hybndization. These
studies laid the foundation for the investigations of
Gregor J. Mendel (1822-1884). They still remain the
most brilliant and the most conclusive experiments in
genetic analysis supporting the Laws of Mendel

CONCLUSIONS OF THE SCIENTISTS
BEFORE MENDEL

Anumber of scientists had worked on plant hybridiza-
tion during 18th and 19th centuries prior to Mendel
Some of the more notable scientists are Joseph
Koelreuter, John Goss, Sargeret, Gaertner, Darwin,
Herbert, Lecoq, Vichura and Naudin. Koelreuter con-
ducted extensive studies on hybridization in tobacco
between 1760 and 1766, He noted uniformity and hetero-
sis in F, (first filial generation ; filial progeny) and
appearance of increased variation in F,,.

Gaertner (1722-1850), Naudin (1815-1909), Darwin
(1809-1882) and others confirmed the observations and
conclusions of Koelreuter. Gaertner used a backcross pro-
gramme to convert one species into another. Essentially,
he transferred the nucleus of one species into the cyto-
plasm of another species.

The following important conclusions were available to
Mendel from the studies of his predecessars.

1. In F, hybrids, some characters are identical to those
of one of the two parents, some others aro similar to

those of the other parent, while some others are inter-
mediate between those of the two parents,

 Characters of F, and F, progeny produced by recipro-
cal crosses are identical. This observation clearly
demonstrates that the contributions of male and
female parents to the charactors of progeny are WI.
F, progeny from a single cross are uniform in their
characters. That is all the plants in F, from a cross are
similar to each other. But F, gencration shows a large
vaniation for different characteristics.
In F, generation, some plants have characters similar
to one parent, which some others are similar to the
other parent in their appearance. The appearance of
parental forms in F, was called reversion. But a
majority of the plants were intormediate in appear-
ance between the two parents.
Some plants in F, have entirely new character forms.

REASONS FOR FAILURE OF
MENDEL'S PREDECESSORS

In his 1865 paper, Mendel presented a brilliant analy-
sis of the deficiencies in the experimental approaches of
his predecessors. These are summarised below
1. These scientists studied the plant as a whole, ie, its

total appearance consisting of a large number of characters
2. Therefore, the plants could not be classified into

few clearcut classes. These workers did not
attempt an exhaustive classification of the difference
form of the characters present in the progeny

. The sciontists were more concerned with the deserip-
tion of various form appearing in the progeny An
attempt to determine the frequencies of different
character forms in the progeny wus not made

. In many cases, the data from different generations
were not kept accurate and separately

. In many cases, a complete control on pollination in the

F, was lacking.

. In muny’studies, the F, was an interspecific hybrid
exhibiting paratial to considerable sterility

. The number of plants studied in F, was relatively small

. In addition, most of the characters studied by the car-
lier workers were quantitative in nature.
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GREGOR JOHANN MENDEL

Mendel was born in 1822 near Bronn i
Brno in Czechoslovakia, in the family d',,dw;
After completing his studies, he itute
lmwheuhemappoinwd“'mm
teacher. His performance as a teacher Jocal
addition, he worked as a priest in the of the ch
lindinnhounlouwdwilhin‘h‘w ts in
He began (o collect pea seeds for his Europe-
from commercial seed growers all over 'hguhw garden
all his experiments within the ki He carried
" House with the help o his own resources. F AT
Oul seven years of painstaking, sncere, d€ finding®
exhaustive experimentation. He presented his of its
before the Natural History Society of Brunn st tw0 per,
mectings of February § and March 8, 1665, This POPCE
entitled ‘Experiments in Plant Hybndization was the
sented in German language. It was P“hl“h"d = of
annual proceedings of the Society in 1866. mglmnlnl{m'“ of
the proceedings was distributed to many i
Europe and North America, 1
Gregor Mendel died in 1884 at an age 62 xuﬂ- .
900, sixteen years after Mendel's death, three mnm:‘i
namely De vries in Holland, Correns in Germany &
Techermak ip Austria, arrived at the same “’“dw
as those of Mendel. These three scientists, working inde-
pendently, discovered (he paper by Mendel. Afler d\}l
rediscovery, there was » spurt of interest in the Mendel s
findings. The science of Genetics was thus truly borne.

farmer-

SELECTION OF PEA AS AN EXPERI-
MENTAL MATERIAL

The choice of pea for hybridization by Mendel was
based on a deep understanding of the problems of such
studies. Pea offered the following advantages as an exper-
imental matenal.

L. In the available varieties, several characters had two
contrasting forms which were easily distinguishable
from each other. The permitted an easy classification
of F, and Fy progeny from various crosses into clear-
cut classes.

- The Nlower structure of pea ensures self-pollination.

This was experimentally verified by Mendel,

- Pea flowers are relatively large. Therefore, emascual-
tion and pollination pea flowers is quite easy.

" Thdumuondpeampndlﬁngleumhn
rmu(.e\-ery)wotgenenuondpuanhem

] Peamdsmhmenndmntmpmblmingnmi-
nation. Pea plants are relatively easy to grow and
each plant occupies only a small space.

REASONS FOR MENDEL'S SUCCESS
The following factors together account for Mendel's
success.

Thmouhnmnlbaamhiuhﬂityﬁrmm
uunddnrmlnisdthmfor&nmg
earlier workers.
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Bul(;) The seven characters selocted |, Wy,
hueky. unlitative inheritance. Not a single teay |
.,w“dlr: uantitatively. (2) The contrasting fyry,, !
inhery ‘:n characters were governed by 5 vingl, .
of ‘h“:}w in each case one form was compl, | ba
(3) Fu r the other. (4) Of the seven character, Midy
nm“:d‘:“"'d' genes for two were located 1n o, onm
M I'.hllt three others were present in anoth,., ,;.ﬂ.:
same, But out of these, only two where clos, oy
d“:::ﬂ the dihybnd ratio of § : 3:3: 1 Luck), :.(.._'4‘
did not study this character pair.

LAWS OF MENDEL

From his studies in pea, Mendel proposd o, .,
basic laws of genetics; (1) law of segregation and 2k
of indepe ndent assortment (chapter 9). Thess |y, .
vided the foun dation on which the science of geni, b
developed. The law of segregation is universall; ke
ble, but the law of independent assortment does I
to linked genes.

Mendel also explained the phenomenor «
Dominance. But dominance is not regarded as s 2

LAW OF SEGREGATION

According o this law, the two alleles of a gene enz
separate and do not contaminate each other 1n the |
the hybrid. At the time of gamete formation in F,. thets
alleles separate ang pass into different gametes

Thus each somatic cell of an individual has twe s
(or alleles) of & gepe. But each gamete has only ¢ 2
2oy (o allele) of any gene. As o result, a somatic cell =

ither pure (containing two identical copies of & ¢
eg., M, or hﬁn.d (mﬂmnin‘ two du!ml:u copies di
gene, €g., A.) fw a Bene, Bul' o“newe.'it)-' the ;‘;.’!.‘fm

pure for every gene gince they have !t :::
rAor a). Therefore, the tere ¥
sometimes used to descni® ¥
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REPORT

PROGRAMME:PG Entrance COACHING FOR Il B.Sc. aspirants in Life sciences subject

In association with IQAC &In accordance with the resolution made during the meeting and
documented in the minutes, it was unanimously agreed to arrange PG entrance coaching
classes for interested students pursuing Il M.Sc Life sciences (Zoology,Botany)This
significant decision forms an integral part of the report on the PG entrance coaching classes in
Life sciences subject conducted from 01-Aug-2020 To 30 -Aug-2020 from 9:30am to 12:30pm
.These classes were conducted senior and expert faculty from the concerned department.

Approximately 34 motivated students actively participated in the coaching sessions These
meticulously organized classes aimed to prepare the students comprehensively for the
upcoming PG entrance examinations scheduled in the month of Oct 2020. The coaching
sessions were diligently conducted from 9:30 AM to 12:30 PM, adhering to a structured
curriculum meticulously designed to equip students with the essential skills and knowledge
required for success in the examination.

The outcomes of these coaching classes have been highly encouraging. All the students were
qualified in the exam . Students showcased exceptional performance, securing Close
remarkable pg. ranks demonstrating both their commitment and the effectiveness of the
coaching program. Furthermore, all participating students successfully qualified for the
examination, marking a significant achievement resulting from our collaborative endeavor.

The successful arrangement of these coaching classes aligns directly with the decision made
during the meeting These sessions facilitated a conducive learning environment, significantly
contributing to the preparedness and success of the students preparing for the PG entrance
examination.

Their dedication has been instrumental in empowering our students for academic success.
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