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| Natural selection and gentic modification

Homeostasis and Response
Inheritance, Variation and Evolution

Ecology
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Mutation

Inheritance

Genetic Diseases
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e 4 making more offsprings.
www.expertguidance.co.uk I
Involves
‘ SEXUAL ‘ ' ASEXUAL mitosis
Involves meiosis -

www.expertguidance.co
mahima.laroyia@expert

Require both parents and involve fusion of gametes Require single parent and no fusion of gametes +447448352277
The offsprings are not genetically identical. | The offspring are clone and genetically identical.
Produce Variation and lead to evolution I No Variation and Evolution
eq human reproduction eq budding in yeast, cutting, runners in plants

Sadiie: Elickicam Source: Wikimedia commons ,
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Nuclei

e
interphase \ Meiosis |< ij/ \

Meiosis II

Daughter

L

Homologous
Chromosomes

Source: Wikimedia Commons
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a) It takes place in the sex cells

b) It is involved in the production of
gameies

¢c) One parent cell divide to form
four daughter cells

d) Daughter cells are not genetically
identical to the parent.

e) Daughter Cells have half the number
of chromosome than the parent.

f) It produces Variation as it results in crossing
over and it leads to evolution.

® Share Knowledge

Male Parent Female Parent
(Zn:“) (2&:40
Meios Meiosis

Male Gamete Female
Gamete

ﬁu‘z )

Sperm,
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‘ REPRODUCTIVE CYCLE IN FUNGI

® Share Knowledge

L1

Sexual reproduction in which two

L ‘r'ili"-
/—D II| |--al::-ﬂ*’|

Diploid 2n zyguspnfe

'ﬁ

~ Mating type

Haploid 1n |

nuclei fuses and then undergo meiosis
to form haploid spores which grows
to form the hyphae.

..

S

o,

Most Common is asexual where
>, it releases spores which
germinates to form

the fungal hyphae.

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272

Source: Wikimedia Commons
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Shigmo
/ ] Microsporangium
Anther
| ’\‘ e
Cheary Perianth
Petal-=Coralla — . .
=P N ] Sexual reproduction
Filament involves the fusion
Flnralaxis.__- Df pD"EI’I gl'alrl )
O ecoore sl N J— with the egg nuclei
e =~ J it e, cl forming zygote
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‘ REPRODUCTIVE CYCLE IN PLANTS

By

Share Knowledge

which forms

the seeds and
germinate to form

Main plant

\
b
MEIOSIS q a new plant.

MEIOSIS g0
& MITOSIS %"“ﬂa ) MITOSIS L
= Antipodal Germinating seed ‘
::.chlei o ,/
Egg Leed coa— Generative cell
Synergid Endospe Tube cell .
Megametaphyte Embiryo Micregametophyte
[Emikrryo sac) fpollend
S — ‘ Sexual reproduction in plants in the form of
en grain runner, stolon or tuber which produces
Pallniby Pollen tube genetically identical plants.

Tube nucleus

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk

Source: Wikime+&ﬂf§’@§r§|%‘?&$g2 5

Follination and Fertilization
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www.expertguidance.co.uk Liver Cell

Blood Cells

Life Cycle of the Malaria Parasite

T

Asexual reproduction
to form

lot of malarial
parasite spores

Formation of male
and the female
gamete of the
parasite.

.......

Mosquito

Sexual reproduction in the mosquito forming
zygotes and it divides to form spores of
pathogens which enters saliva and then is
injected into healthy person.

www.expertquidance.co.uk

-_ St taite i mahima.laroyia@expertguidance.co
ource IKIMedia wOommons +447T7448352272
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A ‘ TNA ‘__.___ D{o’a){l[;onutldc ﬂdo{s_

! —= =Adenine

1 = Thymine
Gene ym

It is the segment = = Cytosine

of DNA that code] for proteins :
2 = Guanine

—
DNA

D = Phosphate

Nucleus

~ / ——
e F Lusr‘-\n'h \ \l backbone
o
' Double &U

These are the Helical NitrogenousDNA — Complimentary
et Siuchrwhior— Dase
. . contains _ _ airing
information genetic information A = T (Adenine= Thymine) Principle

_ Cl: C (Guanine=Cytosine)
www.expertguidance.co.uk =
mahima.laroyia@expertguidance.co.uk
+447448352272 Source: Wikimedia Commons
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M Share Knowledge

Deoxyribonucleic Acid (DNA)

|

Swuga ) -
pivoucivile I Base pairs phwngivate

Phosphate + Sugar + Nitrogenous Base = Pyﬂtide

Deoxyribose
Adenine
Thymine
Guanine i .
I www.eXperiguidance.co.u
Nucieotide _ Cytosine mahima.laroyia@expertguidance
Sourc: Wikimedia Commons

+447448352272
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‘ HUMAN GENOME \

Genome is the complete genetic materials of the organism.

Genome

International collaboration
to sequence around
three billion bases and
more than 20,000 genes.

Importance of Human Genome Project

Gene - —
Intergenic region

= a) Understanding of genetic Diseases and
inherited disorders

Source: Wikimedia Commons

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272

b) Better personalised medicines

¢) Understanding Evolution

d) Indentifying new drugs target.

Share Knowledge
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The DNA copies the code oy
and form mRNA 'ttm
by the process of Anticodon
transcription. [ . ———_

\ Small ribosomal // U Foden

The mMRNA leaves the nucleus

)anr.:l reaches the ribosome. ‘E.I

Translation I IIE TIEDEGmES rEEES tl iE 5 ;--

bases In the sequence of three
bases. The t-RNA brings the Iy
corresponding amino acid

and forms polypeptide chain .

FPaolypeptide chain

Section of DNA that codes for
proteins is a gene.

The polypeptide chain than

www.expertguidance.co.uk forms proteins.

deh;Tfa.lggcz%i?z@expertguidance.-:o.uk Source: wikipedia Commons

o { J t [ 1 ! J | [ [|g
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A change in sequence of a gene

Missense mutation or DNA
Orniginal DNA code for an amino acid sequence. l
| || | | ] ] 1 ] | | || 1 | || | | || | 1 || 1 .'
ONA—C ATCATCATCATCATCATCAT . :
bases Results in the change In the sequence
+ His H His H His H His H His H His H His }- Df the mRNA
Amino acid Replacement of a
single micllutilli-
C AT CATCATCRCATCATCAT Result in the change In amino acid
-4 His H His H His HEETEH His H His H His }- l
N\ n mino acid, which m 1 " "
orochues & maltmetcaing protea. Result in the formation of non functional
| - protein or enzyme.
SOUTECS T edid COmmons Change the structure of protein, the active site
substrate can no longer
fit into it www.expertguidance.co.uk

mahima.laroyia@expertguidance.co.uk
+447448352272
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Chromosome

Structures present in the nucleus of the cells
which holds the DNA.

DNA

Deoxyribonucleic Acid which is present
in the chromosome and holds our genetic
information.

Gene

GENETIC TERMS

Dominant Allele

® Share Knowledge

The allele which always express itself when present.

Recessive Allele

The allele which express when present in
pairs.

FHOMoZygoUs

When both the alleles are same

Heterozygous

When both the alleles are different.

Section of the DNA that codes for amino acids.

Allele

Alternative form of a gene.

The genetic make up\

Punnett Square

A square that shows all the
possible genotype from the
parent gemetes.

www.expertguidance.co.uk

mahima.laroyia@expertguidance.co.uk

Phen otype The physical characteristic

expressed by a genotype

+447448352272
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,..-# Generation 1 Cross:

Heterozygous yellow plant

with green plant.

Dominant= yellow
Recessive =green

20% green and 50% yellow

/"'

Y Generation 2 Cross:

-

C

A

Ah o an
e, /L
a a ”
Aa FL¥:]
Aa Aa
Ao ¥ Ao
A "/’,:3
VN HE
Aa aa

B
@>
B

—>

D~ )

@ | <@
BB|BD
@
BB

Heterozygous
brown eyes with
Seneration 2: o OMOZYygous bown eyes.

100% of offspring ) )
It has discrete values

ara AA (dominant)
B= Brown = Dominant
b= Blue= Recessive

® Share Knowledge

BDb

Generation 3:
FTESL Af or Aa
(dominant)

25% aa recessive

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272
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/ \ / A

Gametes X X 0]
Fertilization \ )Q /

Females = XX
Diploid Nuclei

Male = XY

50% changes of the offspring to be
male or female

Zygotes
X 0
x| XX . www.expertguidance.co.uk
' mahima.laroyia@expertguidance.co.uk
+447448352272
X XX



https://bitpaper.io

@MM GUIDANCE

www.expertguidance.co.uk

Autosomal Dominant Inheritance

e

W @genomicsedu www.genomicseducation. hee.nhs.uk

LPOLYDACTYLY

M Share Knowledge

_——) Caused by dominant Allele

— If one of the parent has the allele

f /genomicsedu

offspring will have a disease.

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272
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‘ GENETIC DISORDER

- Caused by recessive allele

Both the parent should have the allele
to infect the offspring.

Autosomal recassive

Carriar Carrier . : ;
father } mother —> The mucous becomes sticky and thick.
@ / It blocks the airways, reproductive tract
u] | Ln - -
i} ‘ - and digestive tract —
L
/ o Mother .
$ $Q | o | o
L{P Lf_: dy FamE-'-. - gggﬁb:gh%!rli::lﬁ:ms;
T ul | If om JL“ d:l ag ¢ Ce ot 259, cystic f’rbmsis
Unaffected Carnar Carrer Affactad )
son daughter S0m daughter
www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk

+447448352272
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SHyringa
LA g o e
Lransducsr
. amniodic fluid |

-

/

Amniocentesis /

Done at early stage and involve
taking fluid from the placenta which
contains fetal cells.

Done at later stages

Taking amniotic fluid which
has fetal cells .

The cells are then screened
for genetic disorders.
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Provides genetic counselling to the coupie Share Knowledge

and helps to diagnose any ___~
problem before birth.
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|
N e
4, Cell acrasndng ——— —_—

[FCR or FISH)

__MWF Screening

Involves screening of the embryo
after in vitro fertilization.

3. Transler of desired
errmbryois)

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272 17
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Differences amonst the individual

‘ CONTINIOUS VARIATION

It is environmental like
height, weight.
Graph is a bell shaped curve

It can take any
No value
of individual

| = |

® Share Knowledge

DISCONTINOUS VARIATION

H’iggenetic like blood group.

Graph is like column graph having descrete values.

il

NO _c:ﬂ_”
Individual —
"
/ “1 |-
A B AB

O

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+AATAARRIRIDT?
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Genetic Mutation Causes Drug Resistance

Non-resistant Bacteria Some mutations Drug resistant
Insact eating bacteria multiply by make the bacterium bacteria multiply
' exist the billions drug resistant and thrive.
0 A few of these In the presence of drugs,
' o bacteria will only drug resistant
f Woodpecker ~
ll'lin&-l::lﬂn‘.lrlngwmI £ h > =

[ Seed ea
ey ‘ Mutations ,I/

"Natural selection is the differential survival
and reproduction of individuals due to

differences in phenotype. It is a key mechanism \ariation
of evolution, the change in the heritable traits :
characteristic of a population over generations.”- Wikipedia E Natural SEFET'D
Survival of the fittest
www.expertguidance.co.uk J :
mahima.laroyia@expertguidance.co.uk :
+447448352272 | EvoLuTion - L

19
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Applications

a) Producing high milk yielding

Producing diseases resitance and
high yield crops.

Artificially mating the two desirable characters parents
to produce required offspring and selecting
the ones with the best characteristics.

DISADVANTAGES

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272

j}_SIc::w Process

%& consuming

E:j,Ge’uses reduction in gene pool

d) Undesirable traits can also get selected.

e) A disease can result in elimination of whole
population

Share Knowledge
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Molecular Cloning

FEestriction site

SEATS
CENAER e | A0 geEne

Armpicillin
resistance
[JErie

Forelgn DMA

Plasmild

Bacteria (may take
up plasmid with or
without the insert,
or may not take up
plasmidd at all}.

o

G2 @ @&

GENETIC ENGINEERING

The foreign DNA and plasmid are cut with the same
restriction enzyme, which recognizes a particular
sequence of DNA called a restrichon site. The restriction
site occurs only once in the plasmid, and is located within
the lacZ gene, a gene necessary for metabolizing
laciose.

The restriction enz
foreign DM
calle

eates sticky ends that allow the
ORING vector to anneal. An enzyme
2 glues the annealed fragments together.

The ligated cloning vector is ransformed into a bacterial
hast strain that is ampicillin sensitve and is missing the
lac gene from its genome,

Bacteria are grown on media containing ampicillin and
¥-gal, a chemical that is metabolized by the same
pathway as lactose, The ampicillin kills bacteria without
plasmid. Plasmids lacking the forgign insert have an
intact facs gens and are able to metabolize X-gal,
releasing a dye that tums the colony blue. Flasmids with
an insert have a disupted lacs gene and produce white
colonies,

Bacierial gemnomea is
missing the l2cZ gene.
White colonies
hawe plasmids
Elue colanies with the foreign
have plasmids rsert.
wilhouwt insari. .
www.expertguidance.co.uk

mahima.laroyia@expertguidance.co.uk
+AATAARRED DT

Altering the gene by inserting the desired
gene to produce genetically
modified organisms..

—_—

|solation /
l

\V4

Inserting the gene with the

vector (plasmid) to form recombinant
DNA

J

Introducing the recombinant into
bacteria - Transformation

4

Selecting transformed bacteria

N2

Growing transformed bacteria

Share Knowledge
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Genetically Engineered Animals FDA

M Share Knowledge

Generation of the DNA Construct

Mew traits can be introdoced
into animals. Here's hiow it

works for animals enginecred to
produce a human pharmaceutical.,

Examples

A, Milk Protein Promoter DHA
Allows for exprassion only
in goat mammary glands,

B. Therapeutic Protein Gane:
Encodes & protein known
to treat discase in people.

A} Tomato with greater shelf life

E The DNA condbruct is
created by combining

L. Terminator Sequence: A, B, Cand I,

Acsures that anly the gene
of interest is controlled by A

b) Golden Rice which is rich in Vitamin A

0. Other DNA Seguences:
Helps with the introduction of
the new combination DNA strand,

¢) Gentically engineered Insulin

ﬂ The drug to be used to
treat human disease
iz purified from the
goat’s milk.

1

d) Disease resistant crops

Thiz mew DNA strand s then
introduced by any of a number of
meLhods into an animal cell, such as

bty L e e) Insects resistant crops

7y
(5]

The offspring of the first
genctically engincered goats.

www.expertguidance.co.uk

g mahima.laroyia@expertguidance.co.uk

referred to as production animals, The first genetically

are milked. The milk it transFerred anginearad goat i

tn a purificatinn facility. produced. +44?44 83522?2
FOi Consumer Health Information ¢ W5, Focd and Drug Administratbon www fdagowForConsumers/ConsumerUpd ates ICM143080_htm

22
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SIAGE 1
ESTABLISHMENT

A

PLACEMENT
FLANT TIFSWE

A

EXPLANT GROWTH

A

OFFSHOOTS

Source: Wikimedia Commons

J;CLONING ‘

HE

FLACEMENT OFFSHOOT

OFFSHOOT EROWTH FRETEANSPLANT

PLACEMENT ELELAMT
OFFSHOOT GROWTH

STAGES OF

MICROPROPAGATION

‘ _~Taking Explant \

J

Growing and multiplying
it in the nutrient medium

——

\!

Nutrient medium has

all e hormones and
minerals

J

The new tiny plantelets
formed are

grown in the field

www.expertguidance.co.uk

Share Knowledge

mahima.laroyia@expertguidance.co.uk

+447448352272
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@mﬂf CUIDANCE J ADULT CELL CLONING

Scottish Blackface Finn-Dorset
(Cytoplasmic Donor) (Nuclear Donor)

2 K

Epucleation Ma I'I'Il‘ﬂﬂl'jl' Cells

LY
e
|

o

‘ﬁ:"'ﬁ-xj
3) Direct Current Pulse

Surrogate 1

ewe L’d / Dolly

Blastocyst

i

e

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272
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e DISADVATANGES
i)hirﬁ ﬂ",ﬁiﬁﬁ?ﬂ'&?ﬁg =NOMESTECCIOPS a) Reduce genetic diversity and variety

b) Produce nutrient rich crops b) Can result in sterile offspring

¢) Produce high meat and high milk

producing cows. c¢) Faulty genes or traits can also be transmitted

d) Cure genetic disorders
d) It is expensive
g) Can be used to produce medicines

e) Ethical and religous concerns of playing

f) Can be used to produce food through with the nature.
microorganisms.

f) Itis irreversible

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272
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/@(MU—-: fﬁgt&r\j —_— é‘)lfwu‘;v\_, In the 19th Century

Father of Genetics

Seed Flower Pod Stem
Form Cotyledons Color Form Color Place Size o , _
He studied inheritance pattern in

. (D Q 9 the pea plant

He said that certains chacters are
Axial pods inherited from one

Grey & : .
Round ¥llow White Full Ellow Flowers aloni Long (6-7ft) generation to another.

and the genes were discovered to

White & Green Violet Constricted Green Erminal pods, Short X -1fi build on Mendel Ideas
Wrinkled Flowers top
1 2 3 g 2 6 / www.expertguidance.co.uk

; : :; lw @ ‘% In the 20th Century, the structure of DNA

mahima.laroyia@expertguidance.co.uk
+AATAARRIED DT
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LAMARCK THEORY
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/

Theory of Use and Disuse- If any
charaters in used it will develop
and will be inherited others will
be lost.

Not all characters are inherited.
Like Einstein did not give
birth to an Einstein.

Example

a) Giraffe had short necks and use
to eat the grass

0) As all grass were eaten away the
iraffe stretched its neck to reach trees.

i The necks was used more and developed
0 long necks

The giraffe now acquired long necks.

www.expertguidance.co.uk

Share Knowledge

mahima.laroyia@expertguidance.co.uk

+447448352272
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Each Organims has potential to reproduce
Variation Overoroduction more than an environment can sustain

Wariitiom caises
[ difereal colored
i | )

E:"B The population remains constant

/L B due to natural selection
- -.._- sport the whals e 53) l

Different Survival RateésReproduction/Passing : S
ITer - T L eproductiol g Organisms show variation and nature selects

—‘\).r" T L= i . . :
R fq-*/ ? On Tmég e et the one which has desired chacteristics.

p— T e
__.-_': 1
.'_'\-\. e .

The one with desired chacters survive and
reproduce= Survival of the fittest

—
i

EVOLUTION

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272

The fittest one reproduce and pass
the traits to next generation

28
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- Formation of new species

>

. -
-

ORIGINAL =~ GEOGRAPHIC  REPRODUCTIVE SPECIATION
POPULATION BARRIER

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk

+447448352272 .
’ - .} H"
7 1 “
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ile ?
What are Fossils * How are Fossils formed ?

® Fossils are the preserved _
remains of dead plants and animals @ They are formed by incomplete
that existed millions of years ago. decay of the dead organsims due
to hostile conditions for the
e Impressions, tracers or decomposers.
foot prints on Itt}e'gpelgs _
are also consideréd as fossils. ® The harder oart are replaced by

minerals and are preserved as rncksl

@ |mpression on mud or rocks

Advantages

® Share Knowledge

Can give the information about
eyfﬁ% species.

It can give information about
Evolutio

Problems with Fossils

@ Most of the animals that are soft bodies have no fossils

® Some of the fossils are yet to be discovered.

® No fossil record for some species

www.expertguidance.co.uk
mahima.laroyia@expertguidancs
+447448352272
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FOSSILS AS EVIDENCE OF
EVOLUTION

o
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Horse fossils record gives
us the evidence of evolution

=

From five digits it has
developed hoofed limb and
adapted to run on hard ground
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Causes

EXTINCTION

'aj/Envirmn mental Changes

Jnj/D iseases
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c) Predator

d) Competition
"

e) Catw Event

It the permanent loss of species
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CLASSIFICATION

Organising the species into groups
according to the similar chactersitics.

Advantages

a) Helps to study the
organisms easily

D) Easy to identify
unknown species

Basis

® Share Knowledge

a) Earlier organims were
classified on the basis of
obeservable Characteristics

D) Evolutionary Relationship

c) DNA or protein sequencing
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NEXT STEP ° Share Knowledge

* CHECK SPECIFICATION
* EXAM QUESTIONS ON THIS TOPIC
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