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3 1 1CeS.
ﬁ).No.l Encircle the correct oEtion from the given multiple choic
is branch of biology which deals with study inheritance

0 @ — : one of these
(2) Biotechnology fh‘{ Generics (c) Histology s
) Similar chromosomes performing similar function are called s

(a) Traits (~b‘)/Homologous chromosomes

(¢) Nucleosomes
CHROMOSOMES AND GENES

(d) Histones

3) ____ aredouble ring nitrogenous bases

@) Puries (b) Pyrimidines (c) Tistiaine (d) None of these
) DNA and RNA are . .

(a) Polynucleotide chain (b) Nucleic acid (c) Bases (d) All of these

HOW DOES THE DNA OF CHROMOSOMES WOR

(5) Translation process is .

(a) Intranuclear ({Y{Extra nuclear (¢) Mesonuclear (d) All of these
(6)  Alternate form of gene are called .
(a) Transcription (b) Translation (c) Allof above ~dy Alleles
(7) The formation of specific proteins from specific combination of genes is called
(a) Transcription \{t?)/'l'rzmslulion
(c) Phenotypic genotype (d) Allelism

GENOTYPE ANDITS TYPES

(8) The genotype Aa for albinism is :
(a) Homozygous (o) Heterozygous (¢) Hemizygous (d) All of above
MANDEL'’S LAWS OF INHERITANCE

9) Scientific name of pea plant

. . . v/ﬂ . . o~
(a) Solanum tobersom (b) Solanum malignerYC) Pisum satium (d) All of above
(10)  The key'to mandels success was .
(a) He selected the right organism (b) He used the principles of statistics
.
(¢) He'was priest d) Bothaand b

(1) Across’in which only one trait is studied at a time, is called ____

%Monohyhrid (b) Dihybrid cross  (¢) Bothaand b (d) None
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(12) According to Mandle if purple colour flowers are dominant so during F1, % will be
purple coloured
0% 5 75% (<) 80% (d)25%
(13) is diagram to predict an outcome of particular cross or brceding
ey Punnet square  (b) Cross box (¢) Arrow box

(d) All of above

" (14)  The production of AB blood group is example of

(a) First law of aggregation by Co-dominance
(c) Incomplete dominance

(d) All of above
(15) 4o clock plant show type of
(a) Co-dominance

(c) Partial dominance

(~b)/Incomplete dominance

(d) All of above

(16) The allel “i» produces .

(2) Antigen A (b) Antigen B (¢) No antigen (d) None of these
(17) A person ahs combination “ii”” for blood group, his blood group will be

(@) A (b) AB ‘(g‘fo (d)B
(18) The phenotypic ratio in F2 plants of 4°clock plant waé X

(a) 3:1 (b) 1:3:1 w12 d)2:1
VARIATIONS AND EVOLUTION
(19) are sources of variation

(a) Crossing over (b) Mutation (c) Gene flow ‘(({ All of above
(20) Blood group is example of =

(a) Continuous variation (b’)/l)iscontinuous variation

(c) Evolution (d) All of above
(21) Variations are centrolled by many genes. .

\(—ﬁ) Continuous (b) Discontinuous  (c) Evolution (d) All of above
(22) The possible number of chromosomal combination at fertilization are _____

{/&{70, 368, 744, 177, 664 (b) 50, 684, 428, 230

(c) 54000000 : (d)£0, 000, 000, 000 ' -
(23)  One estimate shows that human can produce more then different ¢

enericall
; 50 trilli);m b) 60 trillion (&) 70, trillion (d) All of above

MECHANISM OF EVOLUTION
(24) The theory of natural selection was proposed by _________

: All of above
(@ Chartis Darwin  (b) Chlis Dalton  (c) Elving charguf ~ (d)
(25)  ___ Mice evolved by the time () All of thes®
(a) White mouse (b) Grey mouse @) Black mouse L
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(26)

27)

There are two type of selection:

(a) Natural (b) Artificial ¢S Both a and b B ore oeihess

In England the colour of moths were 4

(a) Light (b) Dark (c) Green (d) Red
Bothaand b

!!m

(28)

(29)

(30)

.Production of purple cauliflower is example of

Who proposed Artificial selecton first
(a) Abu-Al-Qasim

(c) Jabir-bin-Hayan

Artificial selection proceeds by

(a) Intentional breeding among desirable character
(b).Discouraging the breeding with less desuable characteristics
(/ Bothaand b

(d) All of these

{b’f Abu-Rayan Albaruni
(d) Al of these

(a) Breads (b) Cultivares (¢) Varieties ‘éd{Both bandc
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KIPS TOPICAL SHORT QUESTIONS

part should not exceed three to four lines,

Q.No.2 Answer these questions. Answer to each
CHROMOSOMES AND GENES
Q.1 Whatare chromosomes? Discuss t
Ans: The body cells have a constant number of paired chromoso

a pair are known as homologous chromosomes. In humans body cells, there are 23 pairs

of homologous chromosomes for a total of 46 chromosomes. We may recall that during
meiosis, the two members of each chromosome pair separate and cach of them enters one

gamete

CHEMICAL COMPOSITION

Them look like “beads on a string” (Fig. 15.1) The fibres consisting of nucleosides
condense into compact form and get the structure of chromosomes. Chromosomes are
made of chromatin material (simplify as chromatin). Chromatin is complex materal
made of DNA and protein (mainly histone protein) DNA warp around histone protein and
form round structure called nucleosomes.DNA is also present between nucleosomes. In
this way , the nucleosomes and DNA beteen

heir chemical composition also.
mes. The two chromosomes of

Nucleosome

¥ 4 ' == DNA between
nuCieosomes

o ;

DNA G ..l\<

‘&

Proteins
(Histones)

Figure: Chemical Composition of Ch
. ro S »
Q.2 Discuss the double helical structure of DNA PRGNS

Ans: In 1953, james Watson and Francis Crick proposed the structure for DNA, According t©
the Watson-Crick model, a DNA molecule consists of two polynucleotide ‘Slrlndﬁ 'l'l;csc
strands are coiled around each other in the form of a double helix. There is u‘ h;).s‘ph;"c.
sugar backbone on the outside of double helix, and the nitrogenous base urc: onpthc.insidc-
In double helix, the nitrogenous bases of opposite nucleotides t:urm iis ‘hrough
hydrogen bonds. This pairing. Is very specific. The nitrogenous base adg:ni;w of on¢
nucleotide forms pair with the thymine of opposing nucleotide, while t;)'losinc forms pair
with guanine. There are two hydrogen bonds between adenine and thymine while ther¢
are three hydrogen bonds between cytosine and guanine.

_—
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Polynucleotide
strands

Phosphate-sugar

backbone
H bonds
Double helix
."‘ Nitrogenous bases
@— Phosphate

'—Sugar

Figure: The Watson and Crick Model of DNA

How chromos duplicate no spore selves during S-phase?
We have studied in Grade IX (cell cycle) that before a cell divides, its DNA is replicated

(duplicated). It is done to make the copies of the chromatids of chromosomes. During
replication, the DNA double helix is unwound and the two strands are separated, much
like the two sides of a zipper. Each strand acts as a template to produce another strand. Its
N bases make pairs with the N-bases of new nucleotides. In this way, both template
strands make new polynucleotide strands in front of them. Each template and its new
strand together then form a new DNA double helix, identical to the original.

_ Strands are Template
Double helix separated snﬁﬂds
is unwound
C | e —
2 strands of JL && %00’
parent DNA ) New
New strands
nucleotides New DNAs

Figure: Replication of DNA

e m
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HOW DOES THE DNA OF CHROMOSOMES WORK
Q.4  Briefly discuss the process of central Dogma?
Ans: The process of transcription and translation collectively known as central dogma
see how DNA is responsible for this (Fig 15.4)

Chromatids

The sequence of
DNA nucleotides
is copied in the
form of mMRNA

Centromere

2

Dibosome reads the mRNA
scquence of nucleotides and
Joins specific amino acids

chromosome

OO 3

Specilic protein
(structural protein or enzyme)
makes the characteristic of the
cell and organism
Q.5  Discuss the philosophy of alleles?

Ans:  Each gene deterniines a particular tzait in an organism. Each individual carries at least
one pair of genes for each trait. For convenience, pairs of genes are represented by a letter
or symbol. Both members of a gene pair may be the same in some individuals (a
condition which we may represent as AA or a or BB ) and different in others (As or Bb.)
It means that a gene exist in more than one alternate forms. In the above example, ‘A’
and ‘a’ are the two alternate forms of a gene and ‘B; and ‘b’ are the alternate forms of
another gene. The alternate forms of a gene are called alleles. If an individual has As
gene pair, *A’ and ‘a’ are the alleles of one another. In this individual, allele ‘A’ is
located on one of the two homologous chromosomes and the allele a’ is on the other
chromosome as shown in Figure 15.5 When chromosomes separate during meiosis,
alleles also separate and each gamete gets one of the two alleles. When gametes of both
parents unite, the zygote (and the offspring also) receives one allele from each parent.

Q.6  How protein production in cell is specific mechanism?

Ans:  Specific proteins have specific number and sequence of their amino acids, DNA controls
this sequence of amino acids by the sequence of its nucleotides. During protein synthesis,
the sequence of DNA nucleotides decides that what will be the sequence of amino acid.
For this purpose, the specific sequence of DNA nucleotides is copied in the form 0
messenger RNA (mRNA) nucleotides. This process is called transcription. The mRNA
carries the sequence of its nucleotides to ribosome. The ribosome reads this sequence 4
joins specific amino acids, according to it, to form protein. This step is known
translation.
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Q.7  Whatis Genotype, Discuss its two types o
Ans: Th i inati : —
e sPem]ﬁc combination of genes in an individual is known as genot .

types 1.c. homozygous and heterozygous. In order to understand th et

. i - C concept
let us cgnsndcr an example tralt. 1.e. albinism (a condition in which normalls °f genatype,
body pigments are absent). Like other traits, it is also controlled by one pair of
We can represent the i (A (n GEnEs.

p . two alleles of the pe'ur as ‘A’ and ‘a’. Three combinations i.e.
genotypes are possible for these two alleles i.c. AA, Aa, and aa. These genotypes can be
grouped into two types. The genotype in which the gene pair contains two identical
alleles (AA or aa), is called homozygous genotype. The genotype in which the gene
pair contains two different alleles (As), is called heterozygous genotype.
LS BEAWS OF INHERITANCE
According to Mandel what should be feature qualities a plant have for genetic

research?
Ans: He argued that an organism for genetic experiments should have the following features.

There should be a number of different traits that can be studied
ontrasting traits e.g. for the trait of height there should be

. tallness and dwarfness.
be self.-fertilizing but cross fertilization should

L
e The organism should have ¢

only two very different phenotypes i.c
e The organism (if it is a plant) should

also be possible.
o The organism should have a short but fast life cycle.
Q.9  Show by help of Alleles that during Mendal cross F2 generation was 75% Tall.
Ans: Similarly, when “true-breeding” tall plants were crossed with “true-breeding” short
plants, all offspring of F; were tall plants i.e. tallness was a dominant trait. When
members of F1 generation were self-fertilized, Mendel got the ratio of tall to short plants

in F2 as
TtxTt
OO0
O wv®
T T|T t
T t]tt

®
©

Tall: Small
3:1
Q10 Draw the punted square for F2 generation when Mendal stodred law of independent
A assortment
ns:  When F1 seeds grew into plants, they were sel
fOl{r phenotypes. There were 315 round yel
wrinkled yellow seeds and 32 wrinkled green se€

f-fertilized. This cross produced seeds with
low seeds, 108 round green seeds, 101
ds. The ratio of these phenotypes was
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Q.11
Ans:

RrYy RrYy

F1xF1 O
Round, Yellow

Round, Yellow

Gametes @ @@
Gametes from RrYy parent
OJO,
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«——=Dunnctt Square

d colour are not tied with each

o traits i.c. seed shape and sce
1dently of the segregation

Mendel explained that the tw
* alleles happens indeper

other. The segregation of ‘R’ and ‘r

‘Y’ and ‘y’ alleles.
del-concluded that different traits are inherited

From his second experiment, Men
ne another. This principle is known as the law of independent
«“the alleles of a gene pair segregate (get separated and distributed

he alleles of other gene pairs.

independently of 0
assortment. It states as
to sametes independently from t

Define co-dominance

Co-dominance is the situation w
themselves completely. Instead of showing
the heterozygous organism shows a phenotype that i

here two different alleles of a gene pair express
dominate-recessive relationship. As a result,
s different from both homozygous

parents.

INCOMPLETE DOMINANCE
4°C lockr plant.

Q.12
Ans:

incomplete dominance with reference to
ete dominance is the situation where, in heterozygous genotypes. Both the

ixture) and neither allele is dominant over the other. As a
diate phenotype is expressed. Following is the familiar

Discuss

In-compl
alleles express as a blend (m

result of this blending, an interme
example of incomplete dominance.

Example:
In Four O clock plant, the trait of flower colour is controlled by two alleles {let us say
them R and r). The true breeding plants RR and rr have red and whit fiowers,
respectively. When a homozygous red flowered plant (RR) is crossed with homozygous
white flowered plant (1r), the heterozygous (Rr) plants of FI generation produce pink
flowers (Pink is a blend of red and white colours). This result clearly indicates that
neither of the red flower allele (R) and white flower allele (r) is dominant. However,
h pink flowers (Rr) are crossed, F2 generation shows

when two heterozygous plants wit
phenotypes of red, pink and white flowers in the ratio 1:2:1.

I'/ .
170
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Parcntal F1 x F1
generatlon RR > rr Rt S Rr
Plants with  Planot with
l Red flowers  White flower: 1 l
Gametes l l Gametes ®® ®®
Fl1 Rr K2
genceration generation ® RR | Rr
Plants with
Pink flowers @ Rr -
1 : 2 - 4

VARIATION AND EVOLUTIONS o
Q.13 What happen when there were three types of mice in old age? i
Ans: a mouse population was with varied variations in skin colour. Cat preys upon light and

medium coloured mouse. In first generation, light
Coloured mouse is preyed upon by cat. Only medium and dark coloured mousc can make
their next generations. In next generation, population again contains light. Medium and
dark coloured mouse. Cat preys upon the light and medium coloured mouse. Now only
the dark coloured mouse make new generation. If this happens in many generations, we
will see only the dark coloured (favourable variation) mouse in the population.

Q.14 How the moths of England evolved by the time

Ans: In England, the moths had two variations ‘e dark and white coloured moths. The moths
used to rest on the light coloured tree trunks (on which white lichens had grown). In the
19" century when industries were established in England, the lichens on tree trunks died
(due to polluted air) and the naked tree trunks turned dark. Now the white moth variation
became harmful because a white moth resting on a dark tree trunk was easily visible to
the predatory birds. The natural selection selected dark moths to reproduce. In this way
dark coloured moth became more common and at last the white moths disappeared from
population. In this_ease, the dark colour variation in moth may be considered an

adaptation to environment
ARTIFICIAL SELECTION
Q.15 Differentiate between Breeds and cultivars with example
Ans: In artificial selection, the bred animals are known as breeds. While bred plants are
known as varieties or cultivars
Numerous breeds of sheep, goat, cow, hen etc. have been produced by artificial selection
1o increases the production of wool, meat, milk, eggs etc.
Example cultivars:
Similarly many plant varieties (cultivars) have been produced for better quantity and
quality of cereals, fruits and vegetables. ,
When pollen grains mature, they are transferred to stigma. It is called pollination. One
reaching the stigma, the tube nucleus of pollen grain constructs a pollen tube. The pollen
tube contains a tube nucleus and two sperms. The tube grows through style and over and
enters ovule. Here, it bursts and releases the sperms. Both sperms enter the female
gametophyte. One sperm fuses with egg and forms a diploid zygote. The other
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Q. No. 1 Write a note on chromosomes.
Genes consist of DNA. They CCS]{L&(:MQSOMES | |
Introduction: - pecific instructions for protein synthesis,
géggr’:g::]lslllglsc z(l)rel thread li.kc structures 'lh.at are present in the nucleus of the cell gpgq
Specific Number: nly at the time of cell division.
Humol(’f;:u}zogi; :;:'1!115 have a constant number of paired chromosomes.
ot osomes:
é éll]cst\t\;:)c;::;?ga;;om.cs of a pair are known as homologous chromosomes. In human body
Gametes: pairs of homologous chromosomes for a total of 46 chromosomes.
g::::lrnsgo:::eéﬁ;sétgm two members of each chromosome pair separate and each of them

Nucleosome

DNA belween
nucleosomes

Proteins
(Histones)

Figure: Chemical Composition of Chromosome
Chemical Composition of Chromosomes:

Chromatin:
Chromosomeé is made of chromatin material. Chromatin is a complex material, made of:

e DNA
e Proteins (mainly histone proteins)

Nucleosomes:
DNA wraps around histone
DNA is also present between nucleosomes. In this way,

between them look like "beads on a string".

Typical Structure:
The fibres consisting of nucleosomes condense into compact forms and get the st

of chromosomes.

proteins and forms round structures, called nucleosome
the nucleosomes and the D

o

ructiiiv
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Chapter'ﬁ n andACrick model of DNA
| cscribe Watson 200 01 CR1CK MODEL OF DNA

N2 PO WATSON

proposed the structurc for DNA.

Introdt;“il‘z)“;;; James Watson and Francis Crick
n 1922 _
: i lynuclcotlde
ble Helix Structut® . Cri NA molecule consists of two pol;
. the N CrickModeB form of a double helix.

: 15 ;
According around each other 1n the

strands. These strands are coiled

Polynucleotide
strands Phosphate-sugar

@' Nitrogenous bases
@— Phosphate

@—‘Sugar
Figure: The Watson and Crick Model of DNA
Phosphate-Sugar Backbone: |
There is a phosphate-sugar backbone on the outside of double helix.
Nitrogenous Bases:
The nitrogenous bases are on
nitrogenous bases of opposite nu

Specific Pairing:
The pairing of nucleotides is highly specific. The nitrogenous base adenine of one

nucleotide forms pair with the thymine of opposing nucleotide, while cytosine forms pair

with guanine.

Hydrogen Bonds:
There are two hydrogen bonds between adenine and thymine while there are three

hydrogen bonds between cytosine and guanine.

the inside of the double helix. In double helix, the
cleotides form pairs through hydrogen bonds.
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Q. No. 3 Write a note on DNA replication. —

DNA REPLICATION

Introduction:
Before a cell divides, its DNA is replicated (duplicated). It is done to make the copies of

the chromatids of chromosomes.

Mechanism of Replication:

Uncoiling Of DNA:
During replication, the DNA double helix is unwound and the two strands are Separated.
much like the two sides of a zipper.

Strands are Template
Double helix separated Strf.i.?d‘
is unwound R
2 strands of I'J LI IJ l] I I]
parent DNA New
e strands
nutleotides New DNAs

FigureésReplication of DNA

Formation of Template:

Each strand acts as aftemplatg 10 produce another strand.

Pairing of Nucleotides:

The DNA template, nitfogenous bases make pairs with the nitrogenous bases of new
nucleotideseln this way, both template strands make new polynucleotide strands in front
of them,

New DNA Moeolecule: .
Faghmtemplate and its new strand together then form a new DNA double helix, identical
to the'original.

)/ No. 4 Fxplain, how does the DNA of chromosome work?

WORKING OF CHROMOSOMAL DNA

——

Genetic Material: o : cells
DNA is the genetic material, It contains the instructions to direct all the functions of ¢¢iB

[t performs its role by giving instructions for the synthesis of specific proteims.

Role of Proteins: ontrol 4l
Some proteins perform structural roles while the others act as enzymes 10 ¢

biochemical reactions of cells.
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DNA Control: _
In this way, whatever a cell does, is actually controlled by its DNA. In other words, DNA

makes the characteristic or trait of cell or organism.

Expression of Trait: _ . _ _
The traits are made by specific proteins. Specific proteins have specific number and
sequence of their amino acids. DNA controls this sequence of amino acids by the
sequence of its nucleotides. During protein synthesis, the sequence of DNA nucleotides

decides that what will be the sequence of amino acids.

Transcription: o o
The specific sequence of DNA nucleotides is copied in the form of messenger RNA

(mRNA) nucleotides. This process is called transcription.

Translation: _ _ _ .
The mRNA carries the sequence of its nucleotides to ribosome. The ribosome reads this
sequence and joins specific amino acids, according to it, to form protein. This step is

known as translation.

Gene: o
The part of DNA (sequence of nucleotides) that contains the instructions for the synthesis

of a particular protein is known as a gene.

Number:
DNA of each chromosome contains thousands of genes.
Pairing:

Like chromosomes, genes also occur in pairs, one on each homologous chromosome.

Loci:
The locations or positions of genes on chromosomes are known as loci (Singular. locus).

Gene-Trait Relationship:
Each gene determines a particular trait-in an organism. Each individual carries at least

one pair of genes for each trait.

Representation:
For convenience, pairs of genes are represented by a letter or symbol.
Both members of a gene pair may be the same in some individuals (a condition which we
may represent as AA or aa or BB) and different in others (Aa or Bb).

Chromatids

The sequence of
DNA nucleotides
15 copied in the
form of mMRNA

Centromere

Dibosome reads the mRNA
sequence of nucleotides and
Joins specific amino acids

DNAof
chromosome

Specilic protein
(structural protein or enzyme)
mahes the charucteristic of the

cell and organisin
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It means th e -
and "a' are ?; 4 gene exists in more than one alternate forms. In the
another gcncleT;WO lalternatc forms of a gene and 'B' and b’
_ 2. Ihe alternate forn )
Location of Alleles: 15 of a gene are called alleles.
}Idan individual has Aa gene pair, 'A' and 'a' are the alleles of one another. I yp:
'n' iy idual, allele 'A' is located on one of the two homologous chromosomes and t.hen llh]s
a 1s on the other chromosome. allele
Separation of Alleles:
When‘chromosomes separate during meiosis, alleles also separate and each gamete gets
one of the two alleles. When gametes of both parents unite, the zygote (and the offspring

also) receives one allele from each parent. .
GENOTYPE AND ITS TYPES

above exam ]
e, 'A?
are the alternate fgrm,s tf

Genotype:

The specific combination of genes in an individual is known as genotype.
Types of Genotvpe:

It is of two types:

1. Homozygous

2. Heterozygous
Example:

Albinism: -

It is a condition in which normal body pigments are absent in an individual.

Alleles:
Like other traits, it is also controlled by one pair of genes. We can represent the two

alleles of the pair as 'A" and 'a’.

Possible Combinations:
Three combinations i.e. genotypes are possible for these two alleles:

e AA
e Aa
2 aa

Grouping of Genotypes:
These genotypes can be grouped into two types.

Homozygous Genotype: ) -
The genotype in which the gene pair contains two identical alleles (AAor aa), is called
homozygous genotype. '

Heterozygous Genotype:

The genotvpe in which the gene pair contains two different alleles (Aa), is called
heterozygous genotype.

Dominant Allele:

When in the heterozygous condition one allele masks or prev
other. it is called the dominant zllele. The dominant alleles are
letters.

Recessive Allcle: d
The allele which is not expressed is called recessive. The recessive alleles are represente
by lower case letters.

ents the expression of 'the
represented by capital

!_—-——‘—:-:
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Albinism; A recessive Trait:
Albinism is & recessive trait. It is produced when both alleles are recessive
In humans, allele ‘A’ produces normal body pigments while allele 'a' does not PI'OCiuce com
the individual will produce pigments. i

If genotype is AA or Aa,
s will be produced and the individual will be albino.

'a' because in Aa individual pigments are produced and

L]
o If genotype is aa, no pigment

The allele 'A dominates over
the effect of 'a' is suppressed by ‘A

Phenotype:
The expression of this genotype in the form of trait is known as the phenotype.

Example: '
Being albino or having normal pigmentation

Q. No.5 Why did Mendel select pea plant.
SELECTION OF PEA PLANT

Introduction: | ' o
Gregor Mendel was a monk (priest) in Austrxa.;lj,ev,de;»feloped_the fundamental principles

= - et ... S —— T —_—
of genetics.
a large number of experiments.

to carry out
o the following features:

Pea Plant:
d pea plant (Pisum sativum)
riments should hav

Mendel selecte

He argued that an organism for genetic eXpe
Different Traits:

There should be a number of different traits that/can be studied.

Contrasting Traits:
The organism should hav

distinct forms.

For example:
The trait of height there s

e contrasting_traits, Each irait studied in pea plant had two

hould be.only two very different phenotypes 1.e. tallness and

dwarfness.
Different Traits and Their Phenotypes
" Traits.. . Phenovipes o
Seed Shape Round and Wrinkled
Seed Colour Yellow and Green |
Flower Colour | Purple and White
Pod Shape Flat and Constricted
Pod Colour Green and Yellow
| Flower position Axial and Terminal
Stem Length Long and Short
Self-fertilizing Plant: ' B
g:;(?srsgii?fm (ifitis a plant) should be self-fertilizing but cross fertilization should also
Life Span:

The organism should have a short but fast life cycle.

Cross Fertilization:
Normally, the flowers of pea plant allow self-pollination. Cross pollination can also be

done by transferring the pollen grains from the flower on one plant to the flower on

another plant.
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Mendel’s Success:
Mendel's succeeded in his work not only because he selected the right organisms for pis

experiments but also because he analyzed the results by using the principles of statistjcg

(ratiOS)
Q. No. 6 State and explain Mendel’s Law of Segregation.
MENDEL'S LAW OF SEGREGATION
Introduction:

Gregor Mendel was a monk (priest) in Austria. He developed the fundamental principles of genetics,

Selection of plant:

Mendel selected pea plant (Pisum sativum) to carry out a large number of experiments,
Statement: ' |
In each organism, the genes are present in pairs. During gamete formation, the genes
(alleles) of each pair segregate from each other and each gamete receives one gene from
the pair. When the gametes of male and female parents unite, the resulting offspring

again gets the genes in pairs.
Selection of Phenotype: ' '
Mendel studied the inheritance of seed shape first.

Monohybrid Cross:
He crossed two plants having one contrasting trait i.e. seed shape. A cross in which only

one trait is studied at a time, is called as a monohybrid cross.

Cross Fertilization of True Breeding:
Mendel crossed a true-breeding round-seeded plant with a true-breeding wrinkled seeded
plant.

P1 and F1 Generation:
The parental generation is denoted as P1 generation. The offspring of P1 generation are

F1 generation (first filial).

Result:
All resulting seeds of the next generation were round.

Conclusion:
Mendel declared the trait “round Seeds” as dominant, while “wrinkled seeds” as
recessive.

Self Fertilization of F1:
The following year, Mendel planted these seeds and allowed the new plants to self-

fertilize. The cross in F1 generation produces F2 generation (second filial).

Results:
As a result, he got obtained:

Total seeds = 7324
Round seeds = 5474

Wrinkled seeds = 850
Ratio Round : Wrinkled

3 z 1

Experiments on Tall and Short Plants: g
Similarly, when "true-breeding" tall plants were crossed with "true-breeding Shc::n

plants, all offspring of F1 were tall plants i.e. tallness was a dominant trait. R
members of F1 generation were self-fertilized, Mendel got the ratio of tall to short plan

in F2 as 3:1.

m CamScanner


https://v3.camscanner.com/user/download

Inheritance

Chapter-15 .

Conclusion: .
Mendel concluded that the traits under study were controlled by discrete (separable)

factors or gences.

Fl)lzound Rr Rr
F1 Round O S< O
} ! |
Gametes ®© QIO
1 A

Parcntal RR rr
genernton maen| (O X R

I |
Gamectes @

I'1 R F2 2:; 2 f S
generation O generation ® %)\ Rr
o

All Round ® 8 O

75% Round: 25% Wrinkled

State and explain Mendel’s Law of Independent Assortment.

Q. No. 7
MENDEL'S LAW OF INDEPENDENT ASSORTMENT

Introduction:
Gregor Mendel was a monk (priest) in Austria. He developed the fundamental principles

of genetics.

Selection of Plant:
Mendel selected pea plant (Pisum sativum) to carry out a large number of experiments.

Statement:
The alleles of a gene pair segregate (get separated and distributed to gametes)

independently from the alleles of other gene pairs.

Explanation:
Mendel studied two contrasting traits at a time. Such crosses are called dihybrid crosses

Selection of Phenotypes:
He performed experiments on two seed traits:

Seed shape:
The trait of round seeds, controlled by allele R, was parental dominant over wrinkled

controlled by allele r) seeds.

Seed colour _
Yellow seed colour controlled by Y was dominant over green controlled by y

Cross Fertilization of True Breeding:
Mendel crossed a true- breeding plant-that had round yellow seeds (RRYY) with a true

breeding plant having wrinkled green seeds (rryy).
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Parental RRYY rryy
generation O O
Round Yellow Wrinkled Green
Gametes / @
Fl RrYy
generation O All Round Yellow
Results:

All seeds in F1 generation were round yellow.

Self Fertilization of F1:

When F1 seeds grew into plants, they were self-

fertilized.

F2

F1x FI

Gametes

generation

R r\’y RI‘Y)’

>

Round, Yellow Round, Yellow

FEO OO

Gametes from RrYy parent

® ®
R@Y RrQy

20

RrYy
Ol O
RRYy | Rryy | RrYy | Rryy

ololald

Gametes from RrYy parent

© OO —

RrYY |RRYy | rrYY | rrYy
RrYy | Rryy rrYy rryy

+———=Punnctt Square

Results:

This cross produced seeds with four phenotypes.
Round yellow seeds
Round green seeds

=315
=108

Wrinkled yellow seeds = 101
Wrinkled green seeds = 32

Phenotypic Ratio:

The ratio of these phenotypes was 9:3:3:1.

Conclusion:

Mendel concluded that the two traits i.e. seed shape and seed colour are no
other. The segregation of 'R’ and 'r' alleles happens independently
and 'y' alleles. From this, Mendel concluded that different traits are i

one another.

of the se ¢
Hherited independently ©

{ tied with each
gregation of

\

e
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0. No. 8 PUNNETT SQUARE
tion: _
Introdl}lfunnctt square is named after R. C. Punnett who was an English mathematician

nition: . . ,
Defi The diagram that is used to predict an outcome of a particular cross or breeding

experiment is called Punnett square,
1)ctcrmination of Gametes: ' ‘
The gametes of both parents having all possible genetic set-ups are determined.
Usage of Checker Bourbf
A checker board is used to cross all the possible gametes of one parent with all the
gametes of other parent.
Advantage: .
A biologist can find all the possible genotypes of off springs.

Q. No. 9 Write a note on co-dominance.
CO-DOMINANCE

Introduction:
After the discovery of Mendel's work, scientists began experiments on the genetics of
various organisms. These experiments proved that all the traits in organisms do not
follow Mendel's laws. For example, it was found that there are many traits which are
controlled by more than one pair of genes. Similarly for many traits there are more than
two alleles in a gene pair. |

Definition:
The situation where two different alleles of a gene pair express themselves completely,
instead of showing a dominant-recessive relationship is called co-dominance.

Phenotype of Heterozygous:
As a result, the heterozygous organism shows a phenotype that is different from both
homozygous parents.

Example:
Expression of Human Blood Group AB:
The ABO blood group system is controlled by the gene 'T'. This gene has three alleles:

° IA

° IB

o |

Blood Group A:

The allele I* produces antigen A in blood and the pheﬁotype is blood group A.

Blood Group B:
The allele I® produces antigen B in blood and the phenotype is blood group B.

Blood Group O:
The allele i does not produce any antigen and the phenotype is blood group O.

Blood GrouR AB: -
The alleles I** and 1P are dominant over i. When there is a heterozygous genotype of I I,

each of the two alleles produces the respective antigen and neither of them dominates
over the other, ' '
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i v ' Ak Uo7y Relationshi
Genotype Antllgcp.producc Plltl}"‘) pe WSt eon Allc:)t's
_ Allele 14 is
l(')\r. Antigen A Blood Group A Bomilis. o
i
' Allele s |
: . el”is
I(:;r' Antigen B Blood Group B dominant over i
i
il No Antigcn B]OOd Group 0 Allele I is recm
: AN lleles I* and [® |
A B Antigen A & Antigen A
1°1 B Blood Group AB e Ninant
Q. No. 10 Write a note on incomplete dominance.
INCOMPLETE DOMINANCE
Definition:

The situation where, in heterozygous genotypes both the alleles

(mixture) and neither allele is dominant over the oth
Intermediate Phenotype:

As a result of this blending, an interme
Example:

In Four 0 Clock p
Red
Pink

e White

There is no specific gene responsible for producing pink flowers.
Explanation:

In four a clock viant, the trait o

o The true breeding red flower plants have RR alleles.

o The true breeding white flower plants have rr alleles.
Cross Fertilization of True Breeding:

diate phenotype is expressed.

|
/

lants, there are three flower colours:

express as a blend

eris called incomplete dominance,

f flower colour is controlled by two alleles ‘R and r’.

A homozygous red flowered plant (RR) is crossed with homozygous white flowered plant (rr).
Parental - ) F1 x F1 d ; _
generation RR > rr Rr > Rr

Plants with  Plants with
l Red flowers  White flowery 1 l
Gametes l l Gametes ®® ®®
F1 \ / b ® @
renerati = F2
E 1Oa gencration ® RR Rr
Plants with
Pink flowers .
@|w |
Red, Pink__Pink, Whitg
1 : 2 |
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Result:
The heterozygous (Rr) plants of F1 gencration produce pink flowers

Conclusion:
pink is a blend of red

red flower allele (R) and w

Self Fertilization of Fl: |
When two heterozygous plants with pin
phenotypes of red, pink

Q. No. 11 Define variations. Discu

and white colours. This result clearly indi
\ : § res arly indicates that neitt
hite flower allele (r) is dominant. rer of the

k flowers (Rr) are crossed, F2 generation shows

and white flowers in the ratio 1:2:1.

ss ifs sources.
VARIATIONS

Introduction:
Sexual reproduction produces V

resulting from separate

Definition:
The differences among the individuals

ariations in the next
fertilizations arc genetically identical.

generation. No two individuals

of the same species are called variations.
SOURCES OF VARIATIONS

The main sources of v
Genetic Recombinations:

The genetic recombination produced thr

results in gametes with variations.
Mutations:

Mutations which are the sudden changes in the
happen during gametes formation through meiosis.

variations. Mutations also
Random Fertilization of Gametes

During fertilization, one 0

chance involved in this com
Gene Flow:

The movement of genes

an important source of variations.

Different Combinations of Chromosomes:

Variations are also caused by different combinations

then in zygote.

ariations in sexually reproducing popu

ough crossing OVer occurring durin

from one population to another is called as gene flow. It is

lations are as follow:

g meiosis

structure of DNA are important source of

f the millions of sperms combines with a single egg. The
bination also act as the source of variations.

also

of chromosomes in gametes and

In the case of humans, the possible number of chromosomal combinations at fertilization

is 70.368,744,177,664. In other words, a couple can produce more than 70 trillion

genetically different children.
Q. No. 12

Differentiate between discontinuous and continuous variations

DIFFERENCE BETWEEN DISCONTINUOUS AND CONTINUOUS VARIATIONS

Discontinuous Variations
Phenotypes:
T.hc. individuals of a population either have
dfsqnct phenotypes, which can be easily
distinguished from each other.
' Genes:
Discontinuous variations are controlled by the

alleles of a single gene pair.

~ Continuous Variations ~ #
Phenotypes:
In continuous variations, the phenotypes
show a complete range of measurements
from one extreme to the other.

. Genes:
Continuous variations are controlled by

many genes.
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Environmental Effect: Environmental Facfors:
The environment has little effect on this type of Continuous variations are often affected by
variations. environmental factors. /
Examples: . ‘EML'"P Zn' —
Blood Groups: In human population, an HCIgl'll: In every hum ?lp' + ,ft e
individual has one of the four distinct individuals have a range ol eights (from
phenotypes of blood groups (A, B, AB or 0) | very small to tall). No population can show

and cannot have in between, only two or three distinct heights.
Other examples are: Other examples are:

¢ Tongue rolling ° Wcigl?t

e Person with six fingers of hand or foot o Fcetsize

o Intelligence

Q. No. !3 Discuss that variations lead to evolution. Explain role of Charles Darwin,
VARIATIONS LEAD TO EVOLUTION

Definition: .
The change in the characteristics of a population or species of organisms over the course
of generations is called organic evolution or biological evolution.
Explanation: , 4
The evolutionary changes are always inheritable. The changes in an individual are not
considered as evolution, because evolution refers to populations and not to individuals, -
Processes of Organic Evolution:
Organic evolution includes two major processes:
o Alteration in genetic characteristics (traits) of a type of organism over time
o Creation of new types of organisms from a single type
Contribution of C. de Buffon:
French biologist C. de Buffon (1707-1788) was the first to hint at evolution.
\/Contributior. of Lamarck:
J. de Lamarck (1744-1829) was the first to propose a mechanism of evolution. Lamarck's
ideas werc soon rejected due to the vagueness of the mechanisms he proposed.

The study of evolution determines the ancestry and relationships among different kinds of
organisms.

Theory of Special Creation:
This theory states that:
“AllTiving things had been created in their current form only a few thousand years ago.”

e This was an anti-evolution idea.
Scientific Research:

The scientific work in eighteenth century led to the idea that living things might change as well.

. ROLE OF CHARLES DARWIN '
Charles Darwin (1809-1882) proposed the mechanism of organic evolution in 1838. It

was called as "The Theory of Natural Selection”. Darwin proposed this theory after his 5-
year voyage on the HMS (His Majesty's Ship) Beagle.
Publication:

He also published a book on “The Origin of Species by means of Natural Selection" in 1859.
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Acceptance: -
Darwin's
evidence. Mode

scientists proved
ideas just as Darwin had proposed.

Mechanism of Evolution

theory.of evolution was not widel B
. y accepted becau :
tn evolutionary theory began_ in the late 192055(z:1ngfclaarcl:k &;gﬂfﬁment
that the theory of natural selection and Mendelian genetiis et t;-LSSoame
c same

ains several variations for the characteristics of its

Variations:
ysiological variations in all

Almost every population cont
members. In other words, there arc morphological and ph

populations.

Natural Selection:
Natural selection 1s t
common in successive gener

he process by which the better genetic variations become more

ations of a population.
o adapt to different

Adaptations: _
Different populations face different environments and they have t
conditions.

Survival of the Fittest: . . . .
The central concept of natural selection is the evolutionary fitness of an organism. Fitness
Organisms produce more offspring

means an organism's ability to survive and reproduce.

than can survive and these offspring vary in fitness. These conditions produce struggle

{or survival among the organisms of population. The organisms with favourable
their next generations. On the

variations are able to reproduce and pass these variations to
other hand, the rate of the transmission of unfavourable to next generations 15 low.

Sclection of Variations:
The favourable variations are "se

the unfavourable variations are "se

Natural Sclection in Rats:
A mouse population W
o Light coloured

next generations, while

Jected for" their transmission to
t generations.

lected against" their transmission to nex

ith variations in skin colour.
o Medium coloured © Dark coloured

g

.
[ &3
A,,}_ s | %
y i" » 7 s%
@ 5D

The cat preys upon
___these variation:

Mutations produce
Variations

"é‘ é‘ \ I
D SR A Ur:favourable variations
selected against
N\ ?
Individuals with favourable

variations reproduce and
transmit variations to

I L next generation
X (X) : Unfavourable variations
selected against

" 8 T )
Individuals with favo
: variations reproduceurable

Figure: Natural Selection in Rats
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Cat preys upon light
mouse is preyed upon (
generations. In next generation,
coloured mouse. Cat preys upon
dark coloured mouse make new 2encra
coloured (favourable variation) mous< in the population.

and medium coloured mouse. In first generation, ligh

by cat. Only medium and dark coloured mouse can make tﬁo}pured
population again contains light, medium anijlr Next
the light and medium coloured mouse. Now ¢ ldark
tion. If this happens in many generations, t;l‘eyd;}rxle(

Outcome of Natural Selection: .
lection, the allele that gives more fitness of characteristic
s

As a result of natural se
eles becomes more common within population, §,

(favourable variations) than other all
the individuals with favourable variations become a major part of population while the

individuals with harmful or unfavourable variations become rarer. .
NATURAL SELECTION IN MOTHS

In England, the moths had two variations:
e Dark coloured moths

° _White coloured moths
Light Coloured Variation Dark Coloured variation

ngh’t‘Tree trunk Dark Tree Trunk
Thelight tree trunks

Turned dark o

Dark Tree Trunk

Dark Tree Trunk
Figure: White and Dark Coloured Moths |

The moths used to rest on the light coloured tree trunks on which white lichens had .
grown. In thfa 19th century when industries were established in England, the lichens on
tree trunk.s ghed due to polluted air and the naked tree trunks turned dark. Now the whit€
mo.th variation became harmful because a white moth resting on a dark tree trunk WS
easily visible to the predatery birds. The .natural selection selected dark moths iy
reprodU(.:e. In this way dark coloured moth became more common and at last the whit¢
moths disappeared from population. In this case, the dark colour variation in moth m2Y

be considered an adaptation to environment.
__/1'8';
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Inheritance
Write a note on artificial selection. ==

ARTIFICIAL SELECTION

Introductlon
The term "artificial selection" was expressed by the Persian scientist A

in the 11" century. Charles Darwin also.used this term in his work on n
parwin’s Observations:

Darwin noted that many domesticated animals and plants had special properties that were

developed by:

« Intentional breeding among individuals with desirable characteristics
o Discouraging the breeding of individuals with less desirable characteristics

bu Rayhan Birupj
atural selection.

ask: _ ; :
N In artificial selection, humans favour specific variations for seiection while in natural
selection the environment selects or rejects variations.
Definition:
The intentional breeding between individuals for certain traits or combination of traits is
called artificial selection or selective breeding.
Revolution:
Selective breeding has revolutionized agricultural and livestock production throughout
the world. Animals or having desirable characteristics are selected for breeding. In thls
way, many new generations with desirable characteristics are produced.
Breeds:
The bred animals are as breeds in artificial selection are called breeds.
Cultivars:
The bred plants in artificial selection are known as varieties or cultivars.
Examples: ;
5 Numerous breeds of the followmg animals have been produced by amﬁmal selection:
¢ Sheep for wool
e Goat for meat
o Cow for milk
e Hen for eggs
Plant Varieties:

Similarly many plant varieties (cultivars) have been produced for better quantity and
quality of:
o C(Cereals
e Fruits
o Vegetables
Plants Varieties of Wild Mustard:

* Kohlrabi
.*  Kale

* Cabbage

*  Broceoli

* Cauliflower
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EXERCISE MULTIPLE CHOICE B

ganism's expressed physical trait, such as sced colour or pod shape, i Calleg

1. An or

;;S) Genotype (b) Phenotype ' (C? Kar yot}fpe (d) P.hysi(.;a] type
2 An organism has two different alleles for a single trait. Its genotype is said to be:
(a) Homozygous (b) Heterozygous (c) Hemlzygous (d) Homologoug
3. - In the cross-pollination between a true-bref:dmg y.ellow pod plant .and tl‘ue-breedin
green pod plant, where green pod colour Is dominant, the resulting offsprings (F1
generation) will be:
(a) Y4 green, % yellow (b) All yellow
(d) All green

(c) % yellow, % green B
How many genetically different kinds of gametes an individual with genotype AAbp

can produce?
(a) 1 (b)2 (c) 4 (d)8

5, Which of the following statements regarding genes is FALSE?
(a) Genes are located on chromosomes
(b) Genes consist of a long sequence of DNA
(c) A gene contains information for the production of a protein
(d) Each cell contains a single copy of every gene
6. Mendel's primary contribution to our understanding of inheritance was:
(a) The idea that genes are found on chromosomes '
(b) Explanation of the patterns of inheritance

(c) The discovery of alleles
(d) Determining that informations contained in DNA are for protein synthesis

/3 A purple-flowered pea plant has the genotype PP, which of the following statements
about this plant is FALSE? '
(a) Its phenotype will be white flowers
(b) It has a homozygous dominant genotype
(c) When bred to a white-flowered plant, all offspring will be purple flowered
(d) All the gametes produced will have the same flower colour allele

8. Charles Darwin proposed that organisms produce many more off spring than can
possible survive on the limited amount of resources available to them. According t0
Darwin, the offspring that are most likely to survive are those that:
(a) Are born first and grow fastest (b) Are largest and most aggressive
(c) Have no natural predators (d) Are best adapted to the environment

Answer Key: _
b b 3 4 {3
d b 7
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SHORT QUESTIONS e

S
Define genotype and phenotype.

1.
_ Consult Long Question No. 4
2, What do you mean by dominant and rccessive alleles?
Consult Long Question No. 4

gous and heterozygous genotypes?
Consult Long Question No. 4

artificial selection.

stion No. 13 and 14

What are the homozy

ate between natural and
Consult Long Que

UNDERSTANDING THE CONCEPT

f chromatin.

4. Diffcrenti

0 Describe the structure 0
Consult Long Question No. 1

2. Describe Mendel's law of segregation.
Consult Long Question No. 6

3. Explain how Model proved the law of independent assortment.
Consult Long Question No. 7

4. How would you prove that variations lead to evolution?
Consult Long Question No. 13

5 Explain the phenomenon of incomplete dominance with the help of example.
Consult Long Question No. 10

6. What do you mean by co-dominance, Give an example.
Consult Long Question No. 9

Allcle:

The alternative form of a gene
Artificial selection:

Selective breeding;

combination of traits
Breeds:

The animals whi
Chromatin:

The chemical ma
Co-dominance:

The situation whe
showing a dominant-recessive relationship
Cultivar: .

The plants wh
Dihybrid cross:

~ A genetic cross in which two pairs of contra
Dominant:
The trait that appears in the offsprings of
showing contrasting form of the trait

intentional breeding between individuals for certain traits or ‘

ch are bred through artificial selection

terial that make the structure of the chromosome

re two alleles of a gene pair express their traits independently instead of

ich are bred through artificial selection

sting traits are studied

a cross between two homozygous individuals

]
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Gene: Unit of inheritance; consists of the length of DNA that contains specific instructig,
the synthesis of a protein molecule s for
Genotype: . o -
The specific combination of genes in an individual; may be homozygous or heterozygg,
Heterozygous:
The genotype that has two different alleles of a trait
Histone:

The protein present in the structure of the chromosome

Homologous chromosomes:
A pair of chromosomes
trait

Homozygous: -
Having two identical alleles of a trait

Incomplete dominance:
A type of inheritance in which neither of the pair of contrasting alleles is dominant over

the other and the heterozygous individual is intermediate in phenotype

having the same size and shape and carrying alleles for the sape

Inheritance:
The transmission of characteristics from parents to offsprings

Locus: :
Plural Loci; the locations or positions of genes on chromosomes

Monohybrid cross:
A genetic cross in w.

Mutation:
Changes in chromosomes or DNA (gene); produces variations intraits

Natural selection:
The process in which organisms with favourable variations survive and produce more

offsprings than less well-adapted organisms

Nucleosome:
The structure formed by the wrapping o

Organic evolution: .
Biological evolution; The modification of the characteristics in the species or populations

of organisms during their descent, generation by generation

Phenotype: -
The expression of the genotype in the form of trait

Recessive trait :
The trait which is masked in the offspring of a cross between two homozygous

individuals showing contrasting forms of the trait

hich only one pair of contrasting traits is studied

f DNA around histone proteins

Trait:
hrough genes

The characteristics which are controlled and transmitted to next generation t
True-breeding:
The homozygous individual

Variations: _ A
A characteristic in an individual that differs from the typical characteristics 0

individuals of the same species

her

R
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