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} * Genetics is the study of heredity and variations.
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BIOLOGY WITH DR. AAKRITI RAJ

* Gene was discovered by Gregor Mendel
* Gene term was given by Johannson

* Term : Genetics used by Bateson
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* Phenotype: Characters which can be seen

« BAICISY: Sif W ST Hhd &

* Genotype: Characters which cannot be seen

. SIIeEY: [Seg S@T T8l AT hdl
 Genome: Group of gene in any living organism

- Sfieie: fRelt oft Sifaa s & Sfier =1 g

* Allele: Pair of gene on a chromosome
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Based on his observations on monohybrid crosses Mendel proposed two
general rules to consolidate his understanding of inheritance in
monohybrid crosses.
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Today these rules are called the Principles or Laws of Inheritance E
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Law of Dominance

According to this rule, the dominant gene does not allow recessive

genes to be shown from the gene pair
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Law of Segregation/ Law of Purity of Gametes YA FhI0T T ?ﬂﬂ-ﬁ C ) Agddl
&1 I

During the formation of gamete, each gene separates from each other so that

each gamete carries only one allele for each gene.
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Cross of Parent Generation
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Based upon such observations on dihybrid crosses (crosses between plants differing in

two traits) Mendel proposed Law of Independent Assortment.

The law states that ‘when two pairs of traits are combined in a hybrid, segregation of

one pair of characters is independent of the other pair of characters’.
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Inheritance of the ABO Blood System in Humans
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Ribosomal RNA (rRNA) Transfer RNA (tRNA)
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BIOLOGY WITH DR. AAKRITI RAJ

MRNA: Selects different types of nucleic acid on the direction of nucleus

rRNA: Synthesis protein

tRNA: Selected amino acids are transferred to rRNA by tRNA
-

* mRNA: ATHF & e # A 9avr F gfFas oz &1 997 F=ar ¢
* rRNA: NEIT AT
+ tRNA: 9Ifad 3THIAT 31Fal FT tRNA GaRT rRNA & FIHTGRA fham Siar @

=
=
—
i
-
i
—
i
—
=}

t I T T T T O D SR TS T N T TR R I TR




BIOLOGY WITH DR. AAKRITI RAJ




l
!
I

i e——— . . s — | — e e S

1
l.‘

- BIOLOGY WITH DR. AAKRITI RAJ

Transcription el @sT
DNA RNA

Translation 31§a1a?r
RNA Protein
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BlOLOGY WITH DR. AAKRITI RAJ

* Nucleic acids (Fﬂ;ﬁ'_eﬁl? AHFT) were first isolated

%ﬁ by Friedrich Miescher ($3R& #A3A) (1869) from

3

@‘ 9 nuclei of pus cells 4\;&
b4 WBC

' (eda ST B

* He named them as Nuclein.
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DNA f23rediisear
ARG E AT ES
DEOXY-RIBO NUCLEIC ACID

i
_i
i
=
i
i‘
i
=
=
i
—i
_i:
=
i
i

It il
4T TR R O R 1 R 1 T T TR TR TR TR OGO 1 T




* It was only in 1953 thatm
and Francis Crick (arede 31X foham)
proposed a very simple but famous
Double Helix model (ST gTarerd) for

the structure of DNA.
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A NUCLEOTIDE (g [&erdIcIss)has 3
components: -

\/7 VM - Base -Made up of
J) L O Nitrogen (ATScIeTe)
P

\

S Sugar- Pentose (d=clT)- 5
ﬁ WLAL < Carbon (EFI'é'FI')

\/\/\/ P oru Phosphate (BIEHT)-
a Acidic (3TFT)
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Penfose sugar

Nifrogenous base
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C = cytosine G =guani

R AAKRITI RAJ  (

ne

T =thymine A=adenine
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BlOLOGY WITH DR. AAKRITI RAJ
* Nitrogen bases are attached to carbon 1’ of deoxyribose sugar through glycosidic bond

(FASHARF dles & ATIA F ABSIST a0 NIFHANFET PRI I3 A §)

* The bond between two adjacent nucleotides of two adjacent sugar molecules at 3’ and 5’

position with phosphate group is called phosphodiester bond (mw EﬁFs';)

* The two strands of DNA are held together by hydrogen bonds between their bases ('s°|'ll’?l'l!'
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CHARGAFF'S RULE

v'Purine combines with Pyrimidine to maintain the diameter of

DNA. AL Lime i, Coda

. Adenine pairs with Thymine with Double Hydrogen
A—T Bond

_ Guanine combines with Cytosine with Triple
G— C Hydrogen Bond

gl SITAT F g F §9C W@ F AT ad@EhT F ary s @
sqol gISSIod dles & T IBSMAT & Ty wsfaa a3
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* It has a diameter of 20 A SHHT I 20 TIHCH &
\/‘\/\/

e One turn of spiral has a distance of 34 A afder & T
g A g 34 wrHEH &

» This length contains 10 nucleotides 3d &€1$ H 10
~gfFedIess gd 8

* The average distance between adjacent nucleotides is

34Aa‘r—qﬁ7-rq’|a33a?a‘17-.r3ﬁa?rq3’r34
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DNA FARISs 'i
DEOXY-RIBO NUCLEIC ACID

DEOXYRIBO
NUCLEIC ACID
(S 3reFeTm () (31FT)

o,?:gr:,?{;‘%%ﬁ);;) Originally DNA was Acidity comes from

isolated from the the phosphate

(W) nucleus of thg cell (‘F\I’Fﬂﬁ':) group as
‘ (PIRAFRT FT Fgh) these are quite similar

to acid

from sugar ribose
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DNA RNA
Has the sugar deoxyribose Has the sugar ribose

Has the base thymine (T) Has the base uracil (U)

s double-stranded s usually single-stranded

Forms a double helix Does not form a double helix
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DNA

1. xmmﬁ=w 1. %ﬂﬂmﬂmmmm
Tl |
2. DNA ¥ 9% 9TH dTe! AR2re g &1 2. RNA ¥ 914 51 91t 7M32ia g &1
TEHH, T8 (BH), ggeq AR | REHEE, @ (i) SEeRiE am
qra (fafifafes) €1 | gifge (Tefifafeq) €1
| 3. DNA dAfushat = 21 0 Gt g H | 3. RNA #f5a, F5F50 a9 FIivsEs
FATER 98 S € | o I 9 ¥
4, ﬂﬁamﬁﬁ—mqﬁﬁﬁm 4. RNA o9 § Usargfaeaiened &1 &
F1 & HEe WO - g R Frefaa g et B |
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The tendency of an offspring to resemble its parent is known as

1. Variation
2. Heredity /

3. Resemblance

4. Inheritance

I ATTT-Rar @ Bl Sperdt garer 7 vgfea & ® F =T 1T @
1. TR

2. TIafAFd

3. §ear

4. TATTHA



Who is known as the “Father of Genetics”?

1. Morgan

2. Mendel /
3. Watson
4. Bateson

"FAfCFH & FTAR" & T A FA =T ATAT 872
1. AT

2w

3. drEead

4. RdAfogw dege
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The alternate form of a gene is
1. Alternate type

2. Recessive character

3. Dominant character

4. Allele « _—

ST FT dFfeds T ¢
1. dfeus JaR
2. IYHTAY FIFe
3. ITHT FyFeX

4. v




The genotypic ratio of a monohybrid cross is
TH W F1 AeERF e §
1. 1:2:1 |

2. 31— PAMW%P\'ULW

3. 2:1:1

4. 9:3:3:1



Pea plants were used in Mendel’s experiments because
1. They were cheap

2. They had conirasting characters

3. They were available easily

4. All of the above

AT & JIAE A AT & gt &1 3999 fFar a7 o1 F4ife
1. 3 6 &

2. 3% Aol IRT &

3. @ T & 3Uarstr &

4. SWH s



Mendel took contrasting characteristics of pea plants.
Hsel o AT & gley Hir fawsr faerwansit &r fera

(a) 8 /

(b) 7

(c) 6

(d) 5



Which of the following characteristics of pea plants was not used by Mendel in his
experiments?

(a) seed colour
(b) seed shape /
(c) pod length

(d) flower position

Hsd @RI 39« vANT A Prafaf@a # @ sl @ RAevar @@ 4
(a) s 71 T
(b) ST FT TR
(c) Bell T TS
(d) Bat @1 fEufa
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Yellow (full)

: Constricted -
Wrinkled Yellow (flat) Terminal




Mendel’s findings were rediscovered by
Az & fasest 1 e & @ o=

1. Correns

2. De Vries

3. Tschermark

4. All
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Carl Corens Hugo deVries Tschermak




* In 1900, three workers independently rediscovered the principles of

heredity already worked out by Mendel.

* They were Hugo de Vries of Holland, Carl Correns of Germany and

Erich von Tschermak of Austria.

- 1900 #, dfieT d=fasl o FaaT &7 § gl & & ASH @RI F& fHw 7w
IafFar & gl # B @ @l

- ¥ glds & g & a9, FHA F FT IR N AREAT F W qieA
qoAs I



Genes are made up of:
1.

2.
3. Proteins
4. Enzymes
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In humans, each cell normally contains of chromosomes.

1. 11 pairs

2. 23 pairs\/'\/ L‘6
%

3. 32 pairs

4. 46 pairs

AT H, Tedw FIAST F 337 dR W IJORGET F: g B
11 33
23 3
32 |13
46 NS

ol A






Sisters

chromatids AEIHE T 3UACTSG oA
SLEALCEVAN
B g 1 (¢ | G
s Kinetochore
P (As)
| [\
< Centromere ——>

Metacentric Sub-metacentric

9 N E

A\

«— long
am

qA)  CE \Ji L J
Tolommres TS IO STl IO
Acrocentric Telocentric |

Chromozome




CHROMOSOMES

Ao a3 xwwey

Bl ¥ 3 o uw oo €
l

/

Autosomes | Sex Chromosomes




The sex chromosome pair in males contains which two
chromosomes?

qost i JFE FAEH N F FheT ¥ @ TR BT §2
1. XX _

2. YY Methawrt Ot

3. XM
4. none of the above /






O A mutation is a change in a DNA sequence.
O FeuRAd At IThA H GRadT &
O Discovered by Hugo De Vries in 1900 in Eveni

Primrose N~
O Scufadar #1 @t e 3 A o Safeiar R &
A

\—/\/‘“\/\/_‘/




Substitution Insertion Deletion

originatsequence 1 O G[§A G TGGCAG T G Giouie G
b

ated sequence. T O GIIJA G TGGIINICAG TGGG
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Genetic Disorders
@ m IGEOC &

EhDr?Sﬂ;S;;?al 'Mendelian Disorders MU}:
P GG GCRELIL #ifoam e | T (4(104

Sex Chromosomal
Abnormalities

J99 FAEH [AeR

ene Mutations in
Sex Chromosomes

TAEH A

C

Gene Mutations in

Autosomal Disorders
fiutr::snmes

AT [AFR

\J

sh:rrcrﬁa‘ci?r

| . | Colye blndmes
E.g. Down's Klinefelter's E.g. Sickle cell -
: E.g. Haemophila
syndrome syndrome anasmia
GEDILE FaSThee] AzA| | e aa grAfs e







Results in failure to discriminate between
RED and GREEN colour
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o HIUT: m Q; oITel T 31- W a; Qi_flj fl’ Defect in either Red or Green cone of eye
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. This is because the genes that lead to Red-
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Hemophilia is sometimes referred to as “the royal disease,” because it affected
the royal families of England, Germany, Russia and Spain in the 19" and 20" centuries. Queen

Victoria of England is believed to have been the carrier of hemophilia B, or fac’ro%

. N — N
deficiency.

aeeTT PR "amd S % w9 # o o &, #<ife W 19 4 3 20 & e
A 9, S, ©F 3 WO & andy qRaRt & wsnfaa fFar a1 AT Sar § & S9ds A I

R Ao &t i ags o, I1 FRF IX T FAT €







O Avutosomal 3NEAHT
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Substitution of Glutamic acid (Glu) by Valine (Val) at the sixth
position of the beta globin chain of the haemoglobin molecule










Normal Cell Sickle Cell
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Chromosomal disorders
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O Caused due to absence or excess or abnormal
arrangement of one or more chromosomes.

O T& A1 HfOF JURGE! T Hqaiedfad a1 faFan
AT HATHT TGEAT F FROT|

O Fadailure of segregation of chromatids during cell
division cycle results in the gain or loss of a
chromosome(s)
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@ Down's Syndrome si3« fAglH
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O The cause of this genetic disorder is the presence of an additional

copy of the chromogome number 21 >

O 3H INAAIIF PR FT FROT IO FE&AT 21 HI TF HfaReFd gfa
# sufeufy ¥

O This disorder was first described by Langdon Down (18646).
O 38 AR FI Ugdl a) s 3131 (1866) gaRT afota frar aram |







@ Klinefelter's Syndrome Fagiheey A

KLINEFELTER'S SYNDROME

» Enlarged Breasts

* Minimal Facial and

Body Halr/
LY

O This genetic disorder is also caused due to
the presence of an additional copy of X-
chromosome resulting into 47 chromosome,

owmﬁwmaﬂmﬁw
FfafiEa yRAfa fr 3afeafy § sror oft
giar g, ous IRumATa T 47 A

O Such individuals are sterile.
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Turner’'s Syndrome
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O Such a disorder is caused due to the
absence of one of the X chromosomes, i.e.,
@with X0,

O wad oAl # @ T & Iequiedfa & Fror
aT eR T £, ardid, X0 % |1y 45,

O Such females are sterile as ovaries are
rudimentary besides other features including
lack of other secondary sexual characters
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Hemophilia is

(a)an organic disorder
(b)a metabolic disorder
(c)a genetic disorder

(d)a hormonal disorder
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