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Require both parents and involve fusion of gametes

The offsprings are not genetically identical.

Produce Variation and lead to evolution

Require single parent and no fusion of gametes

making more offsprings. o’ Share Knowledge

|l"|‘_'u"D|"ufEE
mitosis

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

The offspring are clone and genetically identical.

No Variation and Evolution

eq human reproduction

eq budding in yeast, cutting, runners in plants

Caonrrce: Wikimedia commons
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www.expertguidance.co.uk a) It takes place in the sex cells °

Daughter | 1) |t is involved in the production of Male Parent Female Parent

Muclei 1l

N gameies

aughter

- () (n:4) (2240
FB /’ \ ¢) One parent cell divide to form

~ four daughter cells :
/ | IU g Meios Megiosis
\ | i | d) Daughter cells are not genetically
- §/| identical to the parent.
' Meiosis |

Interphase Male Gamete Female
* HﬂmDIDQGUE MEI‘D‘EIE " El GamEtE
Chromosomes % e) Daughter Cells have half the number
CQ{:'I )

of chromosome than the parent.

Source: Wikimedia Commons f) It produces Variation as it results in crossing
' over and it leads to evolution.
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Sexual reproduction in which two

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

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

Haploid 1n |

Source: Wikimedia Commons
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Prrianth
Petal:Corclla -——
Sepal :Calyx -

Macrospore Microspore
Ovule “rrcrther cell” 0\1
MEIOSIS % s MEIOSIS 0
MITOSIS BN MITOSIS J
Antipadal Germinating seed *
Palar
nuclei . /
Egg Seed coat— Generative cell '
synergid Endasprrm- Tube cell
Megarnetophyte Embryo Microegametophyte
[Ermbryn sac) ipallen)

Pollination and Fertilization

‘ REPRODUCTIVE CYCLE IN PLANTS \

Microsporancgium

d—

" EEH'I
—
len grain
Pollen tube Sperm Pollen tube
\ Tube nucleus

Pan

Sexual reproduction
involves the fusion
of pollen grain

with the egg nuclei
forming zygote
which forms

the seeds and
germinate to form

a new plant.

M Share Knowledge

Main plant

Sexual reproduction in plants in the form of
runner, stolon or tuber which produces
genetically identical plants.

www.expertguidance.co.uk

mahima.laroyia@expertguidance.co.ek
+AATAARREDDTD


https://bitpaper.io

M Share Knowledge

‘@ REPRODUCTIVE CYCLE IN MALARIA
V—Lapsm GUIDANCE | |

www.expertguidance.co.uk Liver Cell
Life Cycle of the M_alaria Parasite

Blood Cells

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.expertguidance.co.uk
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! — =Adenine
== = Thymi
Gene Thymine
It is the segment = = Cytosine
of DNA that code] for proteins -
=3 - Guanine
—7
_ DNA
B - \\*‘ = Phosphate
Nucleus Chromosome J?L“ \hs \l backbone
g
3-'/ Double r Sa
These are the Helical Nitrogenous DN A — Complimentary
agmcégﬁrtggrt'uetic ek i bases Ea;g
: . contains _ _ airing
information genetic information A = T (Adenine= Thymine) Principle

. CI': C (Guanine=Cytosine)
www.expertguidance.co.uk =

mahima.laroyia@expertguidance.co.uk
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Deoxyribonucleic Acid (DMNA)
Hugar- - Husgar -

prtwos pis b .

A ez T
H:.nr:lrlngen
bﬂ"ldﬁ
gl Phosphate + Sugar + Nitrogenous Base = Nuclgotide
T |-z [A]
Y 1
Deoxyribose
Adenine
Gl:zEzsi[C Thymine
, Guanine T '
" www.experiguidance.co.u
Nucleotide Cytosine mahima.laroyia@expertguidancs

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 - e -
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 s
and form mRNA .
by the process of —— Anticodo
transcription. L e GEA I - -

Codon

Small ribosomal / @

The mMRNA leaves the nucleus
and reaches the ribosome.

The ribosomes reads the . gluues
bases In the sequence of three
bases. The t-RNA brings the Il
corresponding amino acid

and forms polypeptide chain .

I .

Polypeplide chain

Section of DNA that codes for
proteins is a gene.

The polypeptide chain than
forms proteins. s Aueuuucea @

www.expertguidance.co.uk

mahima.laroyvia@expertguidance.co.uk iy .
4.,1;1?;1,—1::1'1::'1?}?':-@ Pertg Source: wikipedia Commons
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A change in sequence of a gene

Missense mutation or DNA
Original DNA code for an amino acid sequence. l
1 1 1 1 1 I 1 1 1 1 I 1 LI 1 1 1 1 1 1 1 g
DNA—-C ATCATCATCATCATCATCAT . :
bases Results in the change In the sequence
-= His R His H His = His H His = His H His - Gf -the mRNA
Amino acid Replacement of 3 l
single nucleotide.
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 g I . I .
LD TS Y [ e R S Result in the change in amino acid
- His H His H His HEJIH His H His H His - l
N i id, whi f i '
ssp apensnbmmdepllon. Result in the formation of non functional
S protein or enzyme.
RO EEIVIRNEdia S 0mmons Change the structure of protein, the active site
substrate can no longer
fit into 1t www.expertguidance.co.uk

mahima.laroyia@expertguidance.co.uk "
+447448352272
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Dominant Allele

The allele which always express itself when present.

Chromosome
Structures present in the nucleus of the cells
which holds the DNA. i
Recessive Allele
The allele which express when present in
i e P Punnett Square

A square that shows all the

DNA :
_HW?Q-OUS possible genotype from the
Deoxyribonucleic Acid which is present parent gemetes.
in the chromosome and holds our genetic When both the alleles are same
information.
Heterozygous

When both the alleles are different.

Gene

Section of the DNA that codes for amino acids.
The genetic make up\ www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk

PhEﬂDt 2 |The physical characteristic HEHIES00222
Allele yP expressed by a genotype

12

Alternative form of a gene.
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_"’_-’ _,J __,J Generation 1 Cross:

Heterozygous yellow plant
with green plant.
/_/

Y Generation 2 Crozss:

Dominant= yellow
Recessive =green kd e

20% green and 50% yellow

A, - aa
a /La :
Aa Ao
Aa Aa
Aa o Ao
A l’/;
Y-y Aa
Aa aa:

B
@@
B

=>

—

B|BDb
33

Heterozygous
brown eyes with
homozygous bown eyes.

It has discrete values

B= Brown = Dominant
b= Blue= Recessive

® Share Knowledge

@ | <@
B
BB

Generation 2:
100%: of offspring
are AL (dominant)

GCanaeration 3:
T5E% AA or Aa
{dominant)

25% aa recessive

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

13


https://bitpaper.io

“EXPERT GUIDANCE

www.expertguidance.co.uk

Diploid Nuclei

Gametes

Zygotes
X 0
x | XX X0
X XX

d

o \ X

SEX DETERMINATION

M Share Knowledge

Females = XX

Male = XY

50% changes of the offspring to be
male or female

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272
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Autosomal Dominant Inheritance

e

W @genomicsedu www.genomicseducation.heenhs.uk

L/POLYDACTYLY ‘

Share Knowledge

_—=—9 Caused by dominant Allele ’

— If one of the parent has the allele
offspring will have a disease.

¢ /genomicsedu www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272
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Autosomal recessive

Carrier Carmier
father mothear
m] | ‘ \ﬁ} fp m] | /

|

J )

GENETIC DISORDER ‘

Mother
C

Cc

—>

e
DR
T on 1 EL U_{'nn o B

| —

Unaffected Carrier Carrier Affected
E=laly daughter 500 daughter

www.expertguidance.co.uk

mahima.laroyia@expertguidance.co.uk

+447448352272

- Caused by recessive allele y

Probabilities:
Ta%: cystic fibrosis
not expressed

25% cystic fibrosis

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

= The mucous becomes sticky and thick.

It blocks the airways, reproductive tract
and digestive tract. -

Share Knowledge
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ENETIC SCREENING

Provides genetic counselling to the col ple
and helps to diaghose any __~ e Share Knowledge

mnf CUIDANCE
problem before birth.

www.expertguidance.co.uk ‘_____,_,...---""

Syringe
ilrarsoaand |

Eransd U |

- Arrnictic Aoid |

.-__,.-" e -._H\Mx-.
_ _ et e T T s transtar of desirad
Amniocentesis 7 " - e
__MF Screening

Done at later stages Done at early stage and involve | i

. -l = . . _ : . nvolves screening of the embryo
Taking amniotic fluid which taking fluid from the placenta which after in vitro fE,-“"gatiDn_ &
has fetal cells . contains fetal cells.
The cells are then screened
for genetic disorders. www.expertguidance.co.uk

mahima.laroyia@expertguidance.co.uk
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CONTINIOUS VARIATION

It is environmental like
height, weight.

Graph is a bell shaped curve

No
of individual

It can take any
value

VARIATION

Differences amonst the individual

M Share Knowledge

\PISCDNTINOUS VARIATION

H"lggenetic like blood group.

Graph is like column graph having descrete values.

No of
Individual

-

-~

il

B

AB

O

WWW. exper'tgmdance co. uk

| . |

18


https://bitpaper.io

Q EYDERT CUIDANCE | TATU RAL SELECTION\

www.expertguidance.co.uk Share Knowledge
Genetic Mutation Causes Drug Resistance
&
d . : Non-resistant Bacteria Some mutations Drug resistant
[ Insect eating bacteria multiply by make the bacterium bacteria multiply

exist the billions drug resistant and thrive.

A few of these In the presence of drugs,
bacteria will only drug resistant

Mutations ,I/

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

differences in phenotype. It is a key mechanism VariatinnJ/

of evolution, the change in the heritable traits :
characteristic of a population over generations.”- Wikipedia f— Natural SE\|ECT|’3

Survival of the fitteslxl/
www.expertguidance.co.uk

mahima.laroyia@expertguidance.co.uk . #
+447448352272 EVOLUTION I/
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Applications

a) Producing high milk yielding

b) Producing diseases resitance and
high yield crops.

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

.l
Artificially mating the two desirable characters parents
to produce required offspring and selecting

the ones with the best characteristics.

DISADVANTAGES

ELSImw Process

%& consuming

Wuses reduction in gene pool

d) Undesirable traits can also get selected.

e) A disease can result in elimination of whole
population

4 Share Knowledge

20
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Molecular Cloning

Foreign DNA Plasmid @nATc{
CETAGE e | ACT gENe

[

i

Bacterial genome is
missing the lac? gene,

Restriction site

Ampicillin
resistance
gene

ca:-%_..

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

L

L

White colonies
have plasmids
Blue colonies with the foreign
have plasmids insert.
without inser,

www.e

xpertguidance.co.uk

I L R ...

‘ GENETIC ENGINEERING \

*

The fareign DMA and plasmid are cut with the same
restriction enzyme, which recognizes a particular
sequeance of DMNA called a restriction site. The restriction
site goours anly once in the plasmid, and is located within
tha lacs gene, a gene necessary for metabolizing
lactose.

The restriction en reates sticky ends that allow the
foreign DMNA oning vector to anneal. An enzyme
called l e gluas the annealaed fragments fogether.

Thier ligated cloning wector s ransformeaed into & bacterial
hiast strain that is ampicillin sensitive and is missing the
lacZ gene from its genome.

Baclera arc grovwn on media containing ampicillin und
X-gal. a chamical that is metabolized by the sama
pathway as lactose. The ampicillin kills bacteria without
plasmid. Plasmids lacking the foreign insern have an
intact facs geng and are able 1o melabolize X-gal,
releasing a dye that urms the colony blue. Flasmids with
an inserl have a displed lacs gene and produce white
colanies,

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

sl Isolation /

J

Inserting the gene with the

vector (plasmid) to form recombinant
DNA

J

Introducing the recombinant into
bacteria - Transformation

A

Selecting transformed bacteria

N2

Growing transformed bacteria

Share Knowledge
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Genetically Engineered Animals FDA

L1

Generation of the DMA Construct
A,

. Uthar DA Sequences:

Maw traits can be introduced
into animals. Heras how it

works for animals engineered to
produce a human pharmaceutical.

Milk Pratein Prometer DNA:
Allcrws for expression only
in goat mammary glands.

Therapeutic Protein Gene:
Encodes a protein kbnown

b breat disesse jn people, E The DNA construck is

craated by combining

Terminalbor Sequence: A. B, C and D.
Azsures that only the gene

of interast 15 controlled by A,

Helps with the introdwc Lien of
the new combination DNA sktrand.

The drug to be used to
treat human disease
i% purified from the
qoat’s milk,

This mew DMA slrand is Lhen
introduced by any of a number of
methods intn an anmimal cell, such as
an &g, that is then wsed o produece
a genetically engineered animal.

The offspring of the first
genetically engineared goats,

referred to as production animals, The first genetically
are milked. The milk is transferred anginaarad goat is
be a purification Facility. produced,

FA Caomumer Heslth Information /IS, Focd sand Brog Admdinisteation wovewe, Fs gow/ForConsumer w S nmuimer Lipyed b, DU PT S VURAL b m

Examples o Share Knowledge
A} Tomato with greater shelf life

b) Golden Rice which is rich in Vitamin A

c) Gentically engineered Insulin

d) Disease resistant crops

e) Insects resistant crops

*

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272
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STAGE 1
ESTABLISHMENT

PLACEMERT ﬁ H
PFLANT TISSRE

ACEM [HT -:n HOGT
1_||- HO GEOWTH

¢ O

EXFLANT GROWTH

A

FLALEMENI EXPLANT OFFSHOGOTS
OFFoeon OFFsHOOT GROWTH SPLIT

STAGES OF

MICROPROPAGATION

Source: Wikimedia Commons

_~Taking Explant

J

Growing and multiplying
it in the nutrient medium

\!

Nutrient medium has

all e hormones and
minerals

\

The new tiny plantelets
formed are

grown in the field

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

g AAT A ACOSDETY T

Share Knowledge
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Scottish Blackface
(Cytoplasmic Donor)

Epucleation
Blastocyst )

Surrogate
ewe

L'/L / Dolly

‘ ADULT CELL CLONING \

Finn-Dorset
(Nuclear Donor)

Qj

Mammary Cells

==

Direct Current Pulse

l

——

L

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

Share Knowledge
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ADVANTAGES DISADVATANGES

® Share Knowledge

a) Produce Genetically Engineered crops
which are high yielding

b) Produce nutrient rich crops

¢) Produce high meat and high milk
producing cows.

d) Cure genetic disorders

d) It is expensive
e) Can be used to produce medicines

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

f) It is irreversible

a) Reduce genetic diversity and variety

b) Can result in sterile offspring

¢) Faulty genes or traits can also be transmitted

e) Ethical and religous concerns of playing

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

/qmu ey fmtw — &rmbﬂw_ In the 19th Century

Seed Flower Pod Stem Father of Genetics
Form Cotyledons Form Color Place Size
y Color He studied inheritance pattern in
. m Q ¥ the pea plant
He said that certains chacters are
Grey & _ Axial pods, _ inherited from one
Round ¥llow White Full ¥llow Flowers along Long (6-7ft) generation to another.

and the genes were discovered to

i 1: E : !; lw ‘@ ‘% In the 20th Century, the structure of DNA

White & Green Violet Constricted |  Green Erminal podp, g 5 .14 build on Mendel Ideas
Wrinkled Flowers top
1 2 3 4 g 6 / www.expertguidance.co.uk
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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.

MNot 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

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

The necks was used more and developed
long necks

The giraffe now acquired long necks.

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

Wariytine cpeey
F o f- N
ne 83

| iflereal celored
WIS
P Foresyrsla i o 8
’ - . ’
i il spereet Che wihele e |
o= i =yuzul Lalsamn S | | =5

Variation

Different Survival RatesReproduction/Passing
On Traits

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

CHARLES DARWIN THEORY OF EVOLUTION |

Each Organims has potential to reproduce
more than an environment can sustain

‘

The population remains constant
due to natural selection

J

Organisms show variation and nature selects
the one which has desired chacteristics.

I

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

the traits to next generation

Share Knowledge

The fittest one reproduce and pass 3

EVOLUTION

28
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- Formation of new species

e =

5 -
-

ORIGINAL = GEOGRAPHIC REPRODUCTIVE SPECIATION
POPULATION BARRIER

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

+447448352272 -
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ile 7
What are Fossils * How are Fossils formed 7

® 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
s Impressions, tracers or decomposers.
foot prints on Itt}e(?(l?os _
are also consideréd as fossils. ® The harder part are replaced by

@ |mpression on mud or rocks

minerals and are preserved as rncksl

Problems with Fossils

® Share Knowledge

Advantages

Can gi
ey‘c'ﬂgc
It can give information about
Evolutio

@ 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

ve the information about
species.

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

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

I

Recent rock

Fleistocens
rock

|d e from 1
millinn yaan ago)

late Miccene
rock

[dariees. Troom 8
W

million yaans ago)

middle Miocene
rochk

|dames Trom 18
million yours aga)

late Eccana
rock

[dirtiici Fram X5
milion yairs

early Eocene
rock

| mrie from 20
milian ymara l-_:-:-l

Whole animal (hwighs)

I II-IL |; .1:Erl'l '_;"-.x"-?r
_: d} Léﬁf iﬂ

madern horse {Equus)

-- ——
D.4m
Hyracotherium

Forefeet

3

® Share Knowledge

—
i
| - , L
i |
|
|| || "
demnb bl
vy e =
wha il Wy
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Causes

—éfﬁnvirﬂnmental Changes

hﬁ}iseases

//""

c) Predator

d) Competition
—

e) Catw Event

‘ EXTINCTION \

It the permanent loss of species

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

Share Knowledge
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® Share Knowledge

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

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

D) Evolutionary Relationship

c) DNA or protein sequencing

www.expertguidance.co.uk

mahima.laroyia@expertguidance.co.uk
+447448352272
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BINOMIAL NOMENCLATURE

M Share Knowledge

Each species is given two name

Homo sapiens

The first name is Genus and is '
always capital \

Genus name species name
The second name is species
and it is written in lower case
o . Universally accepted
The name is italicised and If y P

handwritten is underlined.

Helps the scientists to communicate
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Cell Type Average Size Characteristics Domains
e AR Distinct membrane-bound nucleus Eukarya
Presence ot organelies
Absence of distinct membrane-bound nucleus Bacteria
Prokaryotes 1-10mm
Absence of Drganelleg Archaea

Examples: (1:Eukaryoti

ells, 2: E%cteria, 3. Archybacteria}

(3)sinular to Eubactena
but can also have wmusal shapes

Rods Spirals
(1) ()
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. e Cystic Fibrosis
| utations Embryo Screening
Asexual Reproduction Ch Allele
romsome Genetic Engineering
Sexual Reproduction Gans Homozygous Variation
. Evolution
itosis
Allele Heterozygous Natural Selection
Meiosis Nucleotide Genotype Selective Breeding
N Cloning
ertilization -
Nitrogenous Bases Phenotype Tissue Culture
Variation Transcription Dominant Allele Genetics
. S Speciation
atural Selection Translation Recessibe Allele
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2.

" NEXT STEP

Share Knowledge

* CHECK SPECIFICATION
* EXAM QUESTIONS ON THIS TOPIC
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