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What is Genetics?

Genetics is the study of genes, genetic variation, and heredity
in organisms
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Father of Genetics

Born: Czech Republic
Study: Vienna

Research: Bruno Monastery
(1856-1863)

Concept of Dominance v~
Law of Segregation

Law of Independent Assortment ./~ Gregor Mendel |
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How Mendelism (1865) was different from others?
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Rediscovery of Mendelian Work — 1300

Hugo De Vrles, around 1920.
PHOAO Courtesy of
Cold Soring, Hamor Laborsiony Archives

Courtesy of American Philosophical Soclety, Curt Stern Papers.
Noncommercial, educational use only.

Carl Correns v~ Erich von Tschermak v~ Hugo De Vries Ve



Reasons for Mendel’s Success?
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\/'PISUM HeohHvun

1 Choavaders

" Large sampling size.

# Used pure lines of Pea

» Focussed on one or few characters

»~ Experimental Approach and used
Mathematics.

2~ Confirm his inferences from several
generations of plants.
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Character

.~ A heritable feature that can vary between individuals.
Attribute or feature under investigation

Example: height or eye color.

7

Character may have two or more traits- observable characteristics
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Gene (Mendel’s factor):

v
A "gene" is a unit of heredity that is transferred from parent to offspring and is
responsible for the expression of a particular trait or characteristic.

GQene: DN A seiueme
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/A||e|e "Alleles" are different forms of the same gene that can result in
variations in a trait.

Homologous pair of chromosomes e A | :}{/\V‘ 0\12 Z’OW Ob Seomwmnme ine
o 9
- Remides oF pome lows

O lhowro Loaﬁaus Cln YO mOoSpm @

Fi Ehads Allele for Allele for
hite fl le fl
co\oY white flowers purple flowers

|

Locus for flower-color gene

1 4
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’ -
Dominant and Recessive Allele N O‘/—/

Tal
A dominant allele produces a dominant phenotype in individuals who

have one copy of the allele, which can come from just one parent.

For a recessive allele to produce a recessive phenotype, the individual
must have two copies, one from each parent.

P Pa
\\f_ﬁ'/
i
Dwa Yf
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Plant Heght — L gene s Responsible

7 Genotype A _%@ ) @ | @

The genotype is the genetic constitution of an organism or cell—its
molecular makeup.

Combination of alleles that an individual inherits from their parents

Zjemu 8% 'rw}')oms,'oblz bov a drnavadey — A LR
Gevohypes +  AABE AA bbh
- Ao BS an B3
AABL  pobh -
Aa Bb s b
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Phenotype ( Trait)

It refers to the observabl_icharacteristics or traits of an individual,
which result from the interaction between their genotype and the
environment.

Plnzmul\//ae = 42m0+\7/->e F+  Enviomument
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Penetrance | Phenotype = 4@:0/&&4 + éuw'ommgm—

./ The extent to which a particular gene is expressed in the phenotypes of

individuals carrylng it.
— A A A /—\ A A
D

100  9Iwduw duadn A Dowmi nont dis of@/
L 5 ,L\M AD Disease .
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Pen elva vice (%) = X 100 = 60-/
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POI I i n ati o n : Se I f an d C ro ss True-brefading round True-bret.ading wrinkled

Keel petal enclosing
\L

reproductive structures
when Howe Pa\venf’ bel ove >
M MO\lL L k nwA\_o\ l 2 Flower of plant l

grown from a
round seed

Stigma
(female part)
Anther

(male part)

Ovary
{cs pea bot) Flower of plant B
grown from a
wrinkled seed

X< D:Vb-év(vxl' Mmdividuals a~ve
tho\m\ﬁ o wrode 2 openfowerl P

and discard
\J@MM—L pPa ren + e ‘

Open flower and
collect pollen.

Cross pollinate
by brushing pollen
onto stigma.

Monohybrid seeds
result from the

Cross.
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/T{,"@/d eq,vot R@w(ﬁ)
)
mendelan Geunetcs

4

Gents vemdls on auvtosomy
B nnKled } Round In nucllws and ALAbhowd

Reciprocal cross

Cross A (; P1 Generation Q
) ‘ 2 ‘

Flower on plant grown Flower on plant grown OVL_JIe frgm"roufnd
from wrinkled seed from round seed Va."e‘y~ S1eninom
wrinkled variety

/ Q Result: All seeds round.
Cross B

0o ./ PémL(vancz Yjara(/(/)o

ob' Po\nm"a.l m')/m .

D Rovnd = winked

Flower on plant grown Flower on plant grown vane(;y. Pf)llten from
from round seed from wrinkled seed round variety.
Result: All seeds round.

Ovule from wrinkled
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Back Cross @ X ao — /’m
X P2 W@) XM——JAmM
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Probability B d

. Predicts how likely something is to happen.

F’)’T)babi/(lh/ 05 Head In corn - 1/2
Tl =/,

Boy = U,
&IY’ = ’/2_ 0L g
Dice onba\ hr/x7 0]5 1 - '/,é } ° L

F, @ Tal 3/y

buwar /y.
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Mol plicakon . .
The product rule: More than one event in desired order

2
CO;’V\ TB&S — H T H ovdey

o, SRR,

Sibship 0}7 25 B 5 G
% Z 72 - ’/z - 1/8
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Fy ﬁwevwhw\ o 33 Tol :

N

T T
o %
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The Sum rule: More than one outcome are accepted in same event(s).

et 1 ' H&nd oY
l [
= 1T = = @
/_7’
|~ Thow 1 — PYObzs\blL(/—y oé ﬂa,(-,{—r-uj 2 or £
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Theoretical probability Empirical probability

Expjedﬁd boved 0 VWA DO Yy .ob_éewed abkv QXPeﬂmer\t-
Theoretical probability is based on the assumption that outcomes
have an equal chance of occurring while empirical probability is
based on the observations of an experiment.

- s\iﬁb\ku] dimle/v(t’\l"

TJ0$4 corn 100 Hhunres O bs.e yv et on
X pecked SV Head L 60 Heod
50 Toud “40 Tow
P(M):O-S P(Vl):;o.,c

p(r) =o0-5 PlT) = 0y
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Probability of multiple events =@umber of wa@ X(probability of each event
A 2 > g = Gy

Tuss coin 3 Hmes — Desived guentk 2 Head £ ! Tail

Nuwn bey o& weys H— H— T ,@
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T —H —H
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Number of ways in which desired event can be done !

o OuF 0 3 cluld : 2 Boy L1 Girl
T BDG, B4R GBB =3 ways

s OVl 0. Y 40 ° 3Head L 1 Toul
V)
HHHT} HHTH, HTHM THHH = 4 ways.
o Duf’% 3 FL PMV\/'_S' . 2 Tay £ 1 Dwa\%,
v 7 —_
TTD, TDT, DTT = Bumys
. O0vE 06L/ oA e 2 Hend £ 2 Tail
HHTT nTTh, TTuH HTHT TRTH ---
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To find the number of ways where ‘r’ objects can be chosen from
‘n’ objects and the order is not important.

n n! - U x 3x2z2x|
CT:(n—r)! - Cleez)l | 7]
- Z/w( X 3 X 2X%7"
n = the number of total items/objects. 2 x| x2F]
r = how many items/object of one type are taken at a time.
ov ¥ ob@: 2 Hend 2 2 Tad = ¢
h-Yy

Y = 2



Apply your mind DG

B asd
el b
How many ways it can be done that out of 4 children @

and one is gir n= Y
4 ¥=- 3 0r 1

LECTURE 1
BB&QTL{ wg\v?_s

(2) 2
(3) 8 N N, U X 337K
(4) |0 (V\—v)). v | <q_3)" 2 1 X 3x2%)
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Apply your mind

What is probability that a sibship of 4 children all are girls?

(1) 1/4 \_thctﬂ mo%m.&:_
2) 132 b ox Lelalo L oy

(3) 1/8 - &Y |6

A 116
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Apply your mind

How many ways it can be done that out of 4 children 2 are boy and

two are girl? -

FOL <2 i

(2) 12 V

(3) 8 = nl . A xz =1
(4) IO Q/\-—v)) Y\‘ (/Z/Xl)-(/Z’ﬁj

= 6
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P(Tow) = 3y
Apply your mind Fo 5 PPua = Yy

What is probability that a 3 plants picked at random from(F2 )of
monohybrid cross of pea plant - all are tall?

(1) 1/16

(2) 9/64 o e 2 2
327164 LA, |

(4) 63/64 1 x = x3 x3 - 22
Y U Y

ey
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& _uecuee 1N cenercs

d P
MonOhYbrld CI’OSS Parents —> PureYellow , (Pure Green
YY
. Cross between Parents shows
variation is single character Gametes —> M
2. Emasculation (female plant) and
pollination (male plant) F, generation —> Yy | Hybrid Yellow seeds
: d %
Fl were allowed to selfing ° Selfing of F, plants —> Yy - Yy

3. All FI were similar to one of parent

4

5. F2 Phenotypic ration: 3:1 Yellow : 9~ees
6

F2 Genotypic ration: |:2:| Gametes —>
\_{_Y_ : \{\j 2 j lf'
! rati
/‘4 Z/L, [/L‘ F, generation —>

Pure Hybrid Pure
Yellow 25% Yellow 50% Green 25%



Conclusion monohybrid Cross

2

J

Each character is controlled by at

least 2 factors

Fl progeny must inherit one factor
from each parent

Two factors must separate during
gamete formation by equal

pﬁo_b_ability\{.h y Vs
A AADIC]

§ o Lry()lyy 4]

@: 1y E{)j 2/7 77 _,7
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d %

Pure Green

Vd /

Pure Yellow X

Parents —>

F, generation —> v CYE Hybrid Yellow seeds
d %
Selfing of F, plants —> Yy X Yy

Gametes —>

F, generation ——>

Pure
Green 25%

Hybrid
Yellow 50%

Pure
Yellow 25%
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~sConcept of Dominance : sSiwgle allele 15 Suffjicient o provide
dominant Plhenokype -

F, NY Yy ——— Mellow 'y > @ Y el v
B T

Yy 'y > qveen I/, ———— Gveen
Geno hpic Rotio 1:2.) Phenohypic Rako > 2./
Tt — Tad

_K_Y —— Round
‘_(g — Yeldow
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Law of Segregation : For c¢vew chavaduer 2 ba\u*ov_s
AYe 743/90»4511916 and emy

P, T p), tL opavatle duﬂol:j jam@fe Dt
@ b @/\@ b\fF QéLqu P’Y‘Obﬁlb)u)?»« b

F, @ Tt Tt T&E o Purf%y ob' ﬁmme%e_g
@/\@ FFTeE x F, TE Hi;_xﬁ@

I/2 I/L J/ J
FZ s e (=5 TE ' +¢&
SO /a2

Qémof/—y/;uc Roa o cfel/uoh/P)(, Pato
| 2 .1 1.1
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Low ol7 SquefoJ'wM-‘ s Unmvevsod Law

° Applzu T o Sex u,,\,u/y ’rdpyt)ducw?r
OWj ANl §m

Pmo’), N &euo‘ypzc Rotio : 1:2:)
F, Tesk cwss Rotio - 1./
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What is probability that a 4 plants picked at random from F2 of monohybrid cross
of pea plant — 3 are tall and | is dwarf?
(y /16

(2) 9/64 3TA/U) A Dwmnf),
V(})/276/64 numbey Ob wnys = 4
(4) 27/256 Fmbabl/l)-y oﬁr oneé o woy = T7TT D
B3, 3 xl = 27
e e 25
nCy: 4 , - Y X 3%2Z2X] -y
(u-v) 3| | X 3Ix%7r%)
M x 22 = 27
}«% Y
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; /b Hreve 1S no cmw@ ovey, mendd

bAuq)Y S‘e/>o\m7(2 dunm;/ melosu-T

’ Ib vt Is mo%hy oWV merdt [a v
. (ba\CJ‘OV) QPD‘V"? d‘my melosu T
Walter Sutton and Theodar Boveri: The genes are found in the

chromosomes

Physical Basis of inheritance

M&Lom -7 : Hom,oLOjous

b
/'I'( T &(’ % 2 Ch yD nioSon e Se/;a Yotés
/\

Mewwsy T  Sistey Ch yomahds
@ @ Se/wwad'és
'/L l/r

U }( e T%ﬁ%t
mta T & £ T%é_ Tﬁe
amcts () @) ) 1) o & ®
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HAPPY LEARNING

THANKS

India’s No 1 for NEET, lIT-JAM, GATE and NET Exams
www.ifasonline.com
9172266888




