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INHERENT CHARECTERS
~:~ TRAIT
* F1 GENERATION
F2 GENERATION
PHENOTYPE
GENOTYPE
ALLELE
DOMINANT
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An acquired trait is a trait that
that an animal, plant or person
develops through interactions in
their environment.

Scars on a manatee

Pierced earsb Leaves turned brown

Genetic Crosses

Acqun“ed Trd\i'fgadasalau Net

www.Trb Tnpsc.com
P generation: two different

pure-breeding parental plants

F1 hybrids: the first generation
plants obtained from crossing
two selected pure breeding
plants.

e F1 hybrids do not produce
seed that is the same as the
parent plants

F2 hybrids: second generation
plants (result of self or cross
fertilization of F1 hybrids

Phenotype — the physical

Monohybrid
Cross

P Generation
Red a‘ %+ Wnhite
RR ‘Q r

N 7
Gametes (R)_ (1)
¥

F4 Generation

1 1
Gametes (R) 5 (r)

F2 Generation Sperm

2@‘ *

Eggs ‘
*u

20 Rr r;

characteristics of an organism
blue eve color)

Phenotype=Brown Eyes

Phenotype= Blue Eyes

Alleles

different forms of the same gene

Genotype=bb

Genotype = Bb or BB

Recessive=b . i =B - : :
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The Father of Genetics
Gregor Mendel

W e S
Austrian Monk |
Born 1822
University of Vienna
Math/Science
Monastery Gardener
True Breeding Peas

- ‘.;\?

Self Pollination Vs.
Crossbreeding

10000 PEA PLANTSOF 34
VARIETIES
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Reason-for selectingpea-plant
+ Can be sell or cross polinated ( the deposition

of pallen grain on the stama is pollinatian]

« Can be grown guickly (easily cultivated)

« They are annuals - complete their-life cycle
within one year; al the stages of growih
pbserved within a year

+ Nole:

Self pollination — polen grain of 2 flower =

deposited on its own stigma.
Cross pollination - polien graim of ane flower

anather flower,
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MONOHYBRID CROSS

+ Trait: Seed Shape

 Alleles: R - Round

r — Wrinkled

e Cross: Round seeds x Wrinkled seeds:

P.=RR Xx r

r r
Rl Rr | Rr
RI Rr | Rr

vers-to-ou email |dRﬂ¢liQe;@gAluvmalike

Genotype: Rr
Phenotype: Round

Genotypic
Ratio: All alike

Phenotypic

51
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“DIHYBRID CRUSS™™

EREYY myy
Parent Round vellow Wninkled green
Gametes /
| Rr Yy
F, generation Round yellow
By ™ Fov v
ERYY REry'y RRY 'y Rry'y

Round yvellow | Round vellow | Round vellow| Round vellow

RrYY RrYy
Round yellow Round yvellow

EEYYy Rryw ERyv Rryy
Round yvellow | Round yvellow | Round green | Round green

Biddy send mq
Round vellow
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Round green
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MENDEL’'S LAW

Low o Doniect v
In o cross of parents that are
pure for contrasting traits, only
one form of the traif will appear in
the next genenation,
All the offspring will be
heterozygous and express only the
dominant trait.

B yieks ol Re (round seeds)
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Law of Segregation

Law of Independent Assortment
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CHROMOSOME
Chromosomes-highly condeneedadasaiainimdin fibres packed withwld¥rb Tnpsc.com

Genes -segments of DNA

Locus -specific position of gene on a chromosome

Chromonema —spirally coiled structures of chromotid which has beads like structures called
chromomeres

Telomere - end of the chromosome

oAc
=
oty o
& LN
T Base Pairs

Chromosome

Telomere

p arm

—C2IHFREGMONEMA[CHROMOMERES]

Telomere
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In humans, each cell normally contains 23 pairs of chromosomes, for a total of 46. Monkeys,

chimpanzees, and Apes H’Vélv\\/vépi%sﬁléaﬁ'yset(twenty-four pairs‘fv,m%pg 10%51°8F 48.
SAT chromosome
* A satellite
chromosome or SAT Telomere
chromosome has a Matrix
chromosome segment that Second.
econdary

constriction

is separated from the main
body of the chromosome
by such a secondary
constriction

Satellite

* the chromosomes —
number 13’ 14’ 15’ 21 and , 73 Chromonemata

22 are examples of SAT
Ch romosomes Fig. 3.1 Structure of chromosome
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CLASSIFICATION OF CHROMOSOMES

BASED ON THE POSITION OF CENTROMERE

[elocentric Chromosome Acrocentric Chromosome — Sub-metacentric Chromosome  Metacentric Chromosome

wunsned (enlromere s Satellite

......9 parm ..o--’ parm

weww=d parm
wunsensd (enlromere

eess) Chromosome massed (entromere

Arm .
menneed (0N wanwas) (entromere

sess) qarm

meswsd garm
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CHROMOSQWME.----BASED ON FUNCTION

An autosome is a chromosome —determines somatic charecters.
An allosome is a chromosome —determines the sexual charecters .

D) < (! 20
(r 23 3 )< JC ) L

i 1 1| < 11 3"

17 18

< <
‘19 l 12’ ’22‘ ) X (Y

20

autosomes sex chromosomes

Females have two copies of the X chromosome, while males have one X and one Y
chromosome. The 22 autosomes are numbered by size. The other two chromosomes, X
and Y, are the sex chromosomes. This picture of the human chromosomes lined up in pairs

is called a karyotx_pe. o _ _
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KARYOTYPE , IDIOGRAM

. r r
% W;mger , ST.Z6, J/;tgoe in the celf nucleus
szm o;;ycmz'm

DX ﬂz’agramatz'c rg;are&entatz'on <?f‘
{a::}/otf}/(]oe g[‘ a gaecze&
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XX (female) XY (male)

Sex Chromosomes
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DNA STRUCTURE -JAMES WATSON & FRANCIS CRICK

Padasalai.Ne www.Trb
SUGAR
PHOSPHATE
—Guanine Base Pair
Nitrogenous - Cytosine
Bases

— Thymine

— Adenine

PURINE —ADENINE,GUANINE
PYRAMIDINE -CYTOSINE,THYAMINE

Phosphate
NUCLEOTIDE= NUCLEOSIDE+PHOSPHATE

Nitrogenous Base

Pentokiadly send me your key Answers to our email id - padasalai.
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. 1949: Erwin Chargaff
discovers the rules of
base pairing

DNA MOLECW:Eradasalai.Net
Has two polynucleotide
Forms a double helical structure
Runs anti parallel to each other
Nitrogenous base at the center
Sugar —phosphate forms the
backbone
Nitrogenous base pairing is

between purine and pyramidine.

It is made by hydrogen bond
which becomes stable

[COMPLEMENTARY BASE PAIRING ]
T=A C=G

A-T C-G

X 7"7/‘

e -

Minor
groove

Major
groove

NULEOSIDE =NITROGEN BASE +SUGAR
NUCLEOTIDE= NUCLEOSIDE+PHOSPHATE

swers,to our email i Ugélﬁlé%lal net@ Nd,l}l E,GUANINE

AMIDINE -CYTOSINE,THYAMINE
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Original DNA
«fl’ Topoisomerase
X M] m |
|

Lagging stand Okazaki -
gging fragment RNA Primase /_"‘
Helicase ——

primer

: \ Paren.t DNA
T - % \\
<
Leading stand

DNA producing exact copies of its own.

4 STEPS

1.FORMATION OF REPLICATION FOTK AT THE ORGIN OF REPLICATION -two strands open and
separate at site of orgin of replicatioin forming replication fork.

2. UNWINDING OF DNA MOLECULE - Helicase seperates the DNA and Topoisomerase remove!
the twists above the replication fork . Each DNA strand functions as a template.

3. FORMATION OF RNA PRIMER — DNA template synthesis RNA primer close

to the replication site.

4. SYNTHESIS OF NEW COMPLEMENTARY STRAND —RNA primer is added to strand by

DNA polymerase .The synthesized continous DNA strand of the daughter strand

is LEADING STRAND . The synthesized short segmented DNA [ OKAZAKI FRAGMENTS] of
daughter strand is Lﬂ@@/lsﬁ@ @TWAN(W.A”SWMS to our email id - padasalai.net@gmail.com
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SEX DETERMINATIONy... ’,

Sex Determination in Humans |
o Chromosomal sex is determined at h) it
fertilization (x ) s (RR)ee
o Sexual differences begin in the 7" week - T (i\ T i (PN
o Sex is influenced by genetic and \}I{J \"“.‘;3:-——«%:”' -____'\_i{..f'
environmental factors o e R,
e Females (generally XX) do not have a Y '\.-.f:' ':&{:' ':\8_\/'

chromosome ﬁ ﬁ M

e Males (generally XY) have a'Y
chromosome (i

= Mother is not responsible for determining the sex.

= Egg[22+x] with a sperm[22+x]---------- >female child[44+xx]

" Egg[22+x] with.a sperm{224y]}rtor-mixmalechidd[44+yy]
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Mutation is a phenomenon which results in alteration
of DNA sequences and consequently results in
changes in the genotype and phenotype of an
organism

The term “mutation” was coined by
Hugo de Vries (1901).

De Vries also proposed mutation
theory of evolution in his book “The
Mutation Theory” published in
1903.

Hugo de Vries worked on Oenothera
lamarckiana or Evening Primorse.
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TYPES OF MUJAT|ON_ 1. CHROMOSOMAL MUTATION

2. GERERIOTATIBN

A. SUDDEN CHANGE IN THE STRUCTURE

(d DUE TO ERRORS IN CELL DIVISION
(0 CHANGES IN THE NUMBER OF GENES AS A RESULT OF DELETION
DUPLICATION, INVERSION AND TRANSLOCATION

B. SUDDEN CHANGE IN THE NUMBER OF CHROMOSOME

(1 ADDITION AND DELETION IN THE NUMBER OF CHROMOSOME [ PLOIDY ]
O TWO TYPES — EUPLOIDY AND ANEUPLOIDY
O EUPLOIDY : BEARING MORE THAN THE USUAL NUMBER OF CXHROMOSOMES.
[3N] : TRIPLOIDY IN PLANTS AND ANIMALS ARE STERILE
[4N ]: TETRAPLOIDY IN PLANTS RESULTS IN INCREASED FRUITS AND FLOWER SIZE.
L ANEUPLOIDY : LOSS OR GAIN OF ONE OR MORE CHROMOSOME.
O THREE TYPES — [2N-1]MONOQOSOMY
[2N-2]NULLISOMY
[2N+1]TRISOMY Eg. [DOWN’S SYNDROME]
chromosome 21 is copid .Mental retardation,

beHaiSPHPO KU XASISA ARG hEaH g BTS3BRS,
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GENE MUTATION
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* Change‘s in the nuclectide o‘f a gene,
Invelves substitution , deletion ,insertion , or inversion.cf a single gene or
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’0
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More than a nitrogenous base.

Results in abnormal protein formaﬁon
Eg, Sickle cell anaemia

(Sickle cell discase) —SY™Mptoms of

\/
’0

L)

\/
’0

L)

A m Normal Red Blood Cell Sickle Cell
Red = In severe | ne a Centras
Eyos - Dizziness
- Yellowing - Fainting

Skin Blood vessels
- Paleness - Low blood pressure
- Coldness
- Yellowing H;‘ﬂ
R;cpirttory : Rapid hea:
- Shormness
rate
of breath - Chest pain
Muscular - Anginn
- Weakness - Hoeart attack
Intestinal Spleon
-Cha ed - Enla L= o
s salammall com

stool color
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