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CLASS Xl

(2024 -25)
(THEORY)
Ti m&:3Hour s Mar k80
Unit Title Marks
4 Reproduction 16
Vi Genetics and Evolution 20
VIl Biology and Human Welfare 12
IX Biotechnology and its Applications 12
X Ecology and Environment 10
Total 70

UNIT -VI REPRODUCTION
Chapter -2: Sexual Reproduction in Flowering Plants
Flower structure; development of male and female gametophytes;
pollination - types, agencies and examples; out breeding devices;
pollen -pistil interaction; double fertilization;  post fertilization
events - development of endosperm and embryo, development of
seed and formation of fruit; special modes - apomixis,
parthenocarpy, polyembryony; Significance of seed dispersal and
fruit formation.

Chapter -3: Human Reproduction

Male and female reproductive systems; microscopic anatomy of
testis and ovary; gametogenesis -spermatogenesis and oogenesis;
menstrual  cycle; fertilization, embryo development up to
blastocyst formation, implantation; pregnancy and placenta
formation  (elementary idea); parturition (elementary idea);
lactation (elementary idea).

Chapter -4. Reproductive Health

Need for reproductive health and prevention of Sexually
Transmitted Diseases (STDs); birth control - need and methods,
contraception and medical termination of pregnancy (MTP);
amniocentesis; infertility and assisted repr oductive technologies -
IVF, ZIFT, GIFT (elementary idea for general awareness).

UNIT -VII GENETICS AND EVOLUTION
Chapter -5: Heredity and variation: Mendelian inheritance;

deviations from Mendelism 0 incomplete dominance, co-
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dominance, multiple alleles and inheritance of blood groups,
pleiotropy; elementary idea of polygenic inheritance; chromosome
theory of inheritance; chromosomes and genes; Sex
determination - in humans, birds and honey bee; linkage and
crossing over; sex linked inheritance - haemophilia, color
blindness; Mendelian disorders in humans - thalassemia,;
chromosomal disorders in humans; Down's syndrome, Turner's

and Klinefelter's syndromes.

Chapter -6: Molecular Basis of Inheritance

Search for genetic material and DNA as genetic material ;
Structure of DNA and RNA; DNA packaging; DNA replication;
Central Dogma; transcription, genetic code, translation; gene
expression and regulation - lac operon; Genome, Human and rice
genome projects; DNA fingerprinting.

Chapter -7: Evolution

Origin of life; biological evolution and evidences for biological
evolution (paleontology, comparative anatomy, embryology and
molecular evidences); Darwin's contribution, modern synthetic
theory of evolution; mechanism of evolution - variation (mutation
and recombinat ion) and natural selection with examples, types of
natural selection; Gene flow and genetic drift; Hardy - Weinberg's
principle; adaptive radiation; human evolution.

UNIT -VIII: BIOLOGY AND HUMAN
WELFARE

Chapter -8: Human Health and Diseases

Pathogens; parasites causing human diseases (malaria, dengue,
chikungunya, filariasis, ascariasis, typhoid, pneumonia, common cold,
amoebiasis, ring worm) and their control; Basic concepts of
immunology - vaccines; cancer, HIV and AIDS; Adolescence ddrug
and alcoho | abuse.

Chapter -10: Microbes in Human Welfare

Microbes in food processing, industrial production, sewage

treatment, energy generation and  microbes as bio-control agents

and biofertilizers. Antibiotics; production and judicious use.

UNIT -IX BIOTECHNOLOGY A ND ITS APPLICATIONS

Chapter -11: Biotechnology - Principles and Processes
Genetic Engineering (Recombinant DNA Technology).

6




Chapter -12: Biotechnology and its Applications

Application of biotechnology in health and agriculture: Human
insulin and vaccine production, stem cell technology, gene
therapy; genetically modified organisms - Bt crops; transgenic
animals; biosafety issues, biopiracy and patents.

UNIT -X ECOLOGY AND ENVIRONMENT

Chapter -13: Organisms and Populations

Population interactions - mutuali sm, competition, predation,
parasitism; population attributes - growth, birth rate and death
rate, age distribution. (Topics excluded: Organism and its
Environment, Major Abiotic Factors, Responses to Abiotic
Factors, Adaptations)

Chapter -14: Ecosystem

Ecosystems: Patterns, components; productivity and decomposition;
energy flow; pyramids ofnumber, biomass, energy (Topics excluded:
Ecological Succession and Nutrient Cycles)
Chapter -15: Biodiversity and its Conservation

Biodiversity -Concept, patterns, imp ortance; loss of biodiversity;
biodiversity conservation; hotspots, endangered organisms,

extinction, Red Data Book, Sacred Groves, biosphere reserves,
national parks, wildlife, sanctuaries and Ramsar sites.

Prescribed Books:
me Bi ol €gwu-Xs Publ i §HAERT

Ho Ot herel alb @edkash dnanuab rsou gphutb y
NCERTconsmdlkeri meldd a)

o ® Biology Supplementary Material (Revised). Av ai | aniCIBe& E
website.

n ® Question Paper Design (Theory) 2024 -25
Class Xl Biolo gy (044)

Competenci es

Demonstrate Knowl edgbhO0%
Understanding




Appl i cation of Knows$30%

Anal yse, Evaluate anP220%

100

Not e:
M Typology of questions: VSA ®&dncludi
Reasoning
type questidns-JLIASAS-blaged/ -Case
based/ Pabasag®/ | ntegrated assessmen
T An internalapegphroixcdenaadfel y 33% woul d

Suggestive verbs for various competencies
T Demonst rkntoew,] edgdnder standi ng
State, name, list, identify, define, suggest, describe, outline,
summarize, etc.
T Application of Knowledge/Concepts
Calculate, illustrat e, show, adapt, explain, distinguish, etc.
1 Analyze, Evaluate and Create

Interpret, analyze, compare, contrast, examine, evaluate,
discuss, construct, etc.
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Chapter 2
Sexual Reproduction in f]l c

Chapter 3
Human Reproducti on

Chapter 4
Reproductive Heal th

CHAPTER REPRODUCTI ON I N FLOWERI NG
STAMEN, MI CROSPORANGI UM AND- POLLEN GR/#

/Anther

St amén

\

Fil ament
I n majority of Angthislpebens amd heirt hejco

MI CROSPORANGI UM

Each ant her contains four mi crospor a

devel ops into pollen sacs.

Mi crosporangium is surr-ounded by four
1. Epiderpmet ect s and h eslcpe n cien odel)ia
2 . Endotheagiodumct s and hel p i n dehi

3. Middle | ayerspr(o2 eicnt sn uanmbde rh)el p i n| d
ant her .
4. Tap-etowmi shes the developing poll ¢n
Young anther contains bompgeusl yceail dsa n
sporogenous tissue.
MI CROSPOROGENESI S

Mei ot i c di vision occurs I n Sporogeino
tetrads.




When the anther matures and dehydrage
from each other and develop into poljl e

The paolrlaems represent the male gamej| o
STRUCTURE OF POLLEN GRAI N

Poll en grains possess two | ayered Wal
1 ExindMade of s po+noopsotl Ireensiinst ant or gajni
known, withstand in high temperatur e,
21 nt-iTehin @anmti nuous | ayer made of ¢e
Mature pollen gr aiemgedansivet xedfl and| g

PI STI L, MEGASPORANGI UM (OVULE) AND E ME

/v Stigma

Pistil—» Style
“—x\* o )
vary
The gynoecium i s the female reproducgt.
Singleomosocaapegl |
More than omel picaipel |l ary.

Fused psygncar pous Bapoc gpripaud.

MEGASPORANGI UM ( OVULE)

|l nsi de owvaarn yan (lcoacwiltey i $herpbeoaénta |i s
i nside the ovarian cavity. Ovul es (IJLIeg
pl acent a.

Pl ant Number of

Il n an ovar

Wheat one

Paddy one

Mango one

Papaya many

Water mel dmany

Or chi ds many

St al k o-fFumv wll ee
Region where ovule -Husemsm with funiclje
Protective env-ehbopgumenOsul e
Nuceld umass |sf icselcovered by i ntegumegnt

10




opening Milrloggd/IOpposite end of micropy
Chal azaNueabdlus have abundant reserve

Hilum

Funicle
Micropyle

Micropylar pole

Outer integument

Inner integument

Nucellus

Embryo sac

\\u// Chalazal pole

MEGASPOROGENESI S

Process of formation of megaspores
caldl enegasporogenesi s

Nucellus # %
Megaspore R

Micropylar end Micropylar end

Nucellus

—Megaspore
Megaspore tetrad

dyad

mother cell

@)

Antipodals
Synergids
Egg

Central
cell

Polar nuclei

Central cell

Egg

2 polar
nuclei

Antipodals -

Synergids

(b)

Filiform
apparatus

Micropylar end
(<)

FEMALE GAMETOPHYTE (EMBRYO SAC):

flr c

Monosporic d e vWéhl eonp memt y one functi o

develops into the female gametophytiye

degenerat e.

Nucl eus of functional megaspor e ndic\Vjied

whi ch move to oppositmrucplodatse feombnriynpg

11




mor e
nucl
A ma
€gd
Syne
whi c
gui d
Thr e
lar ge

POLL

The
pol |

Aut o
t he
Gei t
of a
Xeno
di f f

Abi o

mi totic nucl ear d-nucbeane raendl t

eate stages of embryo sac.

ture embryo sac is seven cell edf e
apparvatnugs thweo synergids and one pg
rgids have speci al cellular thijck
h play an i mportant rol e 1in
I ng the pollen tubes 1T nto the syne
e cells present at the chal azThle e
centr al cell contains two pol al
| NATI ON:
transfer of pollen grains from gnt
Il nati on.

POLLI NATI ON
Autog Xenogéd

Geiton
gamyansfer of pollen grains fron t
samer f |l ow
onoglarmynsf er of pollen grains frjom

not her flower of the same plant.

gamyansfer of pollen grains
erent plant.

AGENTS OF POLLI NATI ON

4/\>

agent s

T P N

Wi nd

Wat er

fronm t
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Adaptation of Wind Pollinated FIl ower s

APol l en grains -satriec Kyi/ghdr,y , nosnometi mes \
Avel | exposed anther.

Aarge feathery stigma.

AFl owers arrangedceas inflorescen
ASingle ovul es.

Adaptation of Water Pollinated FIl ower ¢
ASeen in submerged flowers |ike Vall]| s
A'n Vallisneria male flowers releasefd
fl owers reaches the surface for pol ljir
A n sea gproalsiseens ,gr ai ns are | ong ribban
to submerged female fl ower s.

MMucil age coated pollen grains.
Adaptation in Insect Pollinated FIl ower
Aarge

MBrightly coloured and showy.

Af flowers are small, grouped into n

AHi ghd ggrfant
MAroduce nectar

ASticky pollen and stigmatic surface
AProvide rewards to ani mal poll inatoy
provide safe place for | aying eggs.

OUTBREEDI NG DEVI CES:

Continuepdobkki hati on results in I nbreec
Met hedt o promote cross pol lpionlaltiinoant i& ne
1. Pollen release and sti gma recepti\ﬂit
2.Sti gma andpdmtclealr at di fferent posi i
3. Senlcfompatibility

4. Production of unisexual fl owers
POLLEMN STIMNTERACTI ON:

Pistil recognises the pollen, as ridght
type (incompatible).Ilf it is of the|ri
wrong, then rejects it.

ARTI FI CI AL HYBRI DI SATI ON:

It helps i n crossing ofacptleaanst.s f or de-:¢

EMASCUL AT-IR@Nov al of anthers from t he 1
ant her dehi sces.

13




BAGGI NEBmascul ated fl owers covered to
When Emascul ated fl ower get mature i
& rebadged.

DOUBLE FERTILI SATI ON:

SYNGAMY¥usion of one male gamete and

zygote.
TRI PLE FUBh®ONot her male gamete fuses
nucl ei and results in the formation
( PEN) .
Since two types of fusionssi sy ntgakne s
the phenomenon is termed as doubl e f

Primary Endosperm Celal (PEC)
Zygot.oe >

POS-FERTI LI SATI ON: STRUCTURES AND EVE

ENDOSPEReMidsperm provides nutrition
embryo.

Two types of endosperm devel opment:
(i) Free nuclear type

(i) Cellular type

Coconut -fwaé@cl|l ear endosperm

White keehklul ar endosper m.

NomMPl bumi nous-Endo8lpar mi-ensesg¢gerpm e«toaen

uti |-ibeddre maturation of
seeds. E. g. , pea
Al bumi nous or Endea peamtiicors eeefdsendos
mat ure seeds. E.g.: castor
EMBRY-O
Plumule
Devel opment of embry “
e mbr vyogeny. Cotyledons
a.DI COTYLEDONS EMBR) T
vpocotyl
Di cotyl edonous emboy
cotyl edons. |l n dicot t
zygote gives +feimbe ytoo Radicle
subsequently to the gooteap

shaped and mature em @

14
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embryonal axis consists of epicotyl,
root tip Iis covered with a root <cap.
b MONDCOTYLEDBBMBRYO St
Monocotyl edons embryos pos g8 .0l vy
C Ot yI € d on. ‘. { : Shoot apex
The cotyledon is called sdwuliel | um th
towards one side (lateral )X 7 [toiblse
embryonal axi s. Embr yonal 3 consi
radicle root cap 1is cover‘.-.‘.lth t he
epicandl a few | eaf pri mord Wile pacel 0 s €
(b)
SEEDS
Noml bumi nous-Noveeedsi dual endosperm ej
Al bumi nousR&eaids a part of endospern
barl ey, castor.
Peri spée€hims residual, persisgemm. nuce
FRUI TS
TRUE FRUIT
When fruits deviel op t her

from ovary

v
PARTHENOCARPI C FRUIT

Fruit develops without fertild]
APOMI XdASs e x ual reproduction mimics s
Apomictic seeds are formed when
ADi pl oid cell develops into embryo w
ACell' s of nucellus (2n) -purornocwmdemdqy
sa-devel op into embryos. Eg. Citrus

POLYEMBRYOINNrYesence of more t han
Citrus
QUESTI ONS AND ANSWER

0 nEeg
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VERY SHORT ANSWER (2 marks)
1.
- .
= (ﬁ}
&
Observe the diagram carefully name
I's rieaeu.

Ans. Emascul ati on. The removal of
breeding programmes so that the p
desired pollen only.

2.A microsporangium has 200 microsp
mal e gametes will be produced by i
Ans no of pollen grains produced b
200x 4= 800 poll en grains
Each pollen grain carries two mal e
800x 2=1600 male gametes

3.Draw the diagram of male gametophy
Ans .

Vegetative cell
Generative cell

4 How fl owers proddMamtatseInf? Expl ain
t wetrategies develop by t hem.

Ans. Two strategies evol veedpollay nfal
i) Pollen release &nctigyrmchracripg e
(ii) Stigmadomhacadntaterdi fferent po
(t1Ti-)nBempatibility
(itv) Prodwrcitsieoxnualf fl owers (any tw

5.A single pea plant I n your kitch
vi abl e seeds, but the individual o
Ans. -Peawers of pea plants are bij

pollinated (towiptrtoducevipaoldlse seeds)

16




SHORT ANSWER (3 marks)

N

1.

You can see the honeybee visiting fl o\

Il mportant for the fl ower? Give any |t

whom it is visiting.
Ans. Yesy b@ewi sit helps in the polli
an insect pollinated fl ower with ffoljl
T Lar ge
T Brightly coloured.
T 1 f flowers are small, grouped intjo
T Hi gh fragrance
T Produce nectar
1T Sticky pol gmat aadsstface
T Provide rewards to ani mal poIIinaL
or provide safe place for |l aying
2. Write one differences and one si mi

geitonogamy with one example of each.

Ans.
Audgamy Gei tonogamy
11t is transfe 11t is transfe
grains from a grains from t
stigma of the the stigma of
fl ower of sam
2e.q9g., pea, ri 2e.9g., Cucurbi

Genetical ley shaontiH aar.

Epidermis

3. Draw a wel | | abel |l
anther. Give the i1 mpo

Endothecium f T .

Middle layers . p e t U

17
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Ans. The
devel opin

1. Seema was

t hat t hi s
seven cel

Ans.

Il nner most wal |l | ayer i s

g pollen grains.
LONG ANSWER (5

mar ks)

obser vi nhi bTi.s& Hiefe accvhaerry t
ovule has an embryo

|l s. Can you help her to

Micropylar end

Nucellus

Megaspore

Megaspore
dyad

mother cell

=)

@

© (&)

© (e ®
©
© go
@ 7, ‘Qf\’
,.’ B
®) d,&‘&;;'

Micropylar end

)

Micropylar end

FMegaspore

tetrad

Antipodals

Polar nuclel
Central cell

Filiform

apparatus

Figure 2.8 (a) Parts of the ovule showing a large megaspore mother cell, a dyad and a tetrad of
megaspores: (b) 2, 4, and 8-nucleate stages of embryo sac and a mature embryo sac: (c) A

2. Describe the stages in embryo

help of d

Ans. The
| ocat ed.
endosperm

gl obulearrt

Degenerating
synergids

Zygote (2n)
Primary endosperm
cell (PEC)

Primary endosperm
nucleus (3n)

(PEN)

Degenerating
antipodal cells

diagrammatic representation of the mature embryo sac.

Il agr am.

e mbbmpywo adeverlle micropyl ar

The zygote starts
iI's formed to assur

di vides mitotically t o fo

lkhaped and final

rm
Iy

Cotyledon

Figure 2.13 (a) Fertilised embryo sac showing zygote and Primary Endosperm Nucleus (PEN):
(b) Stages in embryo development in a dicot [shown in reduced size as compared to (a)]

devel

e nutri
v @&rmiba vy

t he

sacC

deve

t he t

e xp

et
op

ma {
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3.1s ther e any di fference bet ween
Explain the benefits of each.
Ans. Yes, parthenocarpy is differeni
t he fruit I S produced wiltthous ubkec
production of fruits without seeds
commer ci al pur poses. Apomi xes 1s th
produced without fertilization. I n |
not under go mei ofsoirs .t hlet ciosmmesrecd a l p
varieties and in t hefrpereodvuacrtiiectn eosf. Vv
MCQ
1. The fl owers hav-fegthargesbigma {0
borne pollen grains are found in
aWind pollinated fl owers
b Water pollinated fl owers
clnseott |l inated fl owers
dBird pollinated fl owers
Ans. Wind pollinated fl owers
2 Before fertilization, nuclei of a
di ploid nucl ewSss-—-T-he- cel |l I S
(a) Antipodal cel |
(b) Central cell
(c) Egg cell
(d) Synergid cell
Ans Central cell

3. How many meiotic divisions woul d
undergoes monosporic devel opment

eggs ?
A. 50
B. 200
C. 800
D. 400

Ans. 200

4 Exine of pollen is made wup of
(a) Pectocellul ose

(b) Lignocellul ose
(c)orSpol |l enin

(d) Pollen kit

Ans Sporopoll enin

19
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Filiform apparatus occurs 1in
(a) Synergids

(b) Antipodal s

(c) Egg nucl eus

(d) Secondary nucl eus

Ans Synergi ds

CASE BASED QUESTI ONS

Poll en wviability I's the capability]|] o
fertahdzafter fertilization, It'"s the
fruit. Mal e gametophytes ar e pol | en
mi crosporangia in anthers and dischar
1 Write the factors Pollen viabilitly
AnsT.emperature & humidity
2 Mention any two families whose pol |
Ans. Rosaceace, Legumi nosae and So|l a
3. How pollen grains are stored for |l o
Ans. Pollen grains are si1o®&€ed 1 n | i
4 St orage ofaipnosl Ifeor gronger periods |i ¢
yes or no. Give reason in support| o
Ans. Yes, stored pollen grains caj

banks for crop breeding programmess.
ASSERTI ON AND REASON

(a) Both A and R arertrreccd a&nxd | R niag itpme
(b) Both A and R are true, but R 1is |[nc
(c) A is true, but R i1is false.
(d) A is false, but R iIs true.

1 Assertion (A): Entomophiles plantis
compared to anemophilous plants.
Reas@PR): The wastage of pollen is redu
entomophil ous plants because of the |di

Ans. b

2. Assertion: I n monosporic type of m
I's situated towards the micropyla{r9
Reas:onln monosporic devel opment the
from a single functional megasporle.

Ans. d

20




3. Asserticen:l ed, 8 nucl eate embryo s|ac
monosporic devel opment.
Reason: Out of four megaspores onjly
wil | gei vteo reinsbr yo sac
Ans. a
4 Assertion: antipodal cell s and egF
Reason: Both are formed from funcii
mei otic division
Ans. a
5.AssertCiodry:l edon of t hda sm&inzmevne mlsr yga |
Reason: Scut eatleudm tioswasridisu one si deg ¢
Ans. Db
CHAPTE3R
HUMAN REPRODUCTI ON
MALE REPRODUCTI VE SYSTEM
T Male reproductcionsi syst e eas tagaodinrg pwi
accesdacys, ghandgkBéeernal .genitalijpa
1T Testes ar eouwtidiuchd etdhe abdominal cla v
called scrotum whoitoh @n&li cvweari ntse 2p ¢ r ;
T The male sex accessobeveduessi shclac
epididymis and vas deferens
1T The male accessochudd apdsred semir
prostate and paired bul bourethral| g
1T Secretions of these glandavhi €Ebr ms g e
fructose, acnadl c c e met nazi ynme s . The sSé¢c
bul bourethral glands al so help in|t
THE FEMALE REPRODUCTI VE SYSTEM
T The female reproductive sysdwar ackosnisgi
wi th a poaviirduaet s, ut erus,andertekek er nve
geni talia.
21




1T Ovaries are the primary female sex ¢
gamete (ovum) and several steroid ho
T The oviducts (fall opian tubes), ujit e
femal e accessory duct s.
T The uterus opentshrnonugh vagnarar ow cel Vv
the cervi xceirsviccalWhecda habhl ong with Va;q

birth canal

GAMETOGENESI S

Sper matogenesi s
T The process of formation of sperms|f

Sspermatogenesi s.
Spermatogoni a( 2n)

'

Primary spermatocytes(2n)
Secondary spermatocytes(n)

Spermatids(n)

v

Spermatozoa( n)

OQogenesi s
T The process of formation of egg fro¢m
Oogoni a(2n)

Prmary oocyte (2n)

v

Secondary oocyte (n)

'

egg (n)

22




MENSTRUAL GCYQ@LEiuman femal es, menstrijua
an average I nterval of about 28/ 29] ¢
starting from one menstruationménstrut
cycl e.
1 Menstrual Phase: Occurrence of nmEe|ns
days dbeeaabdown of endometri al | I nji n
2. Follicul ar Phase: Due t o increake
devel opment & estrogen producti on 0
3. 0vul atOvaun/at ory RRlpase: secretion 0
ovul ation due to rupture of Graffijn
4 Lut eal Phase: production of progespt
mai ntenance of endometri um.
EEFS“ L‘J& ——
B | Seveiopingfoficl Mature Foliic DA TERaT  CobeTathi
é e & 0 i @ % &
S
E Progesterone !
5 R R b
1 3 5 Z: o 11 13 25 27 29/1
MenStruation_ eroliferative phase) (Secretony phasss N begine
Figure 2.9 Diagrammatic presentation of various events during a menstrual cycle
FERTI LI SATI ON AND | MPLANTATI ON
T The process ofefmswobnho&dnaogspm i s ¢al
1T Cleavage occumressulnt g yigmtfeor mati on df
daughter cells called bl astomeres.
T At 8 to 16 stage morul ae get I mpl ant
bl astocyst
T The bl astomeres i n trhan goddasitmotcoy san aau
called trophoblast and an inner gr ou
trophobl ast called the inner cell a
T When bl astocyst embedded into the t
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PREGNANCY AND EMBRYONI C DEVELOPMENT

T The chorioniciwniel tii samnmeé btero me | nt
other and form placent a.

(D
-

1T The placenta is connected to the einb

1T The transport of substances to and
through umbi cal cor d.
Pl acent a

t////////tii::i;PfogeStO
Human Chor i Estrogen

Human Pl acent al

|l nner cel | mas s

outer | ayaer

i nner elnalyare

aARRfS fF&@S8SNJ oY

PARTURI TI ON AND LACTATI ON
T Partur-it thieompr ocess of delivery of f

f

parturition.

1T Signals for parturition originate Wr
I

T Placenta i1indueiinge mcobudt ruad chRa eotnasl cegj

d

refl ex.
T 't triggers the release of oxytoci
f Lactation occurs through mamiarnyi |
called colostrum rich in antibodi eg¢
CASE BASED QUESTI ON

y thandtmarctiuore it
e

s fu
hor mones formed by t

nc
hi
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I T iWrite the role played by these
Or
Name the structures which form
MCQ
1. The membranousecovam at ofkhul ation i
a. Corona radiata
b. Zona radiata
c. Zona pellucida
d. Chori on
Ans. a, corona radiata
2 Which of the following hormones i s
a . hCG
b. FSH
C. Progesterone
d. LH
Ans. b, FSH
3 0Ovulation is inducad-a hor mone call
a.LH
b.FSH
c.hCG
d . hPL
Ans a, LH
4 The spermatogoni a undergo di visio
process of spermatogenesi s. Choose
above.
a . Sper matogonia have 46 chr omos
mei otic cell di vision
b. Priymaper matocytes divide by mi
C . Secondary spermatocytes have Z
second meiotic division
d. Spermatozoa are transformed in
Ans. £, Secondary spermatocytes
undergo secondi mebBobn
5 Name the gland which helps in | ubri
a .Prostate
b .Bulbourethral gland
c Seminal vesicle
d. Leydig cell s
A n s . Bulbburethral gland
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ASSERTI ON REASON

(a) Both A and R dree ctoruecandcxPlias atf i
(b) Both A and R are true, but R 1 s |[nc
(c) A is true, but R is false.

(d) A is false, but R is true.

1 AssertMyometrium i s middle thick | aye
ReasMyometrium undeggoe@est sacti on durjir
baby

Ans. a

2. Assertion: L H

androgens.
Reason: Andr og
Ans. b

acts on Leydig cell s] a

ens stimul ates sper magt c

3. Assertion: The signals for parturilildi

devel opes aoeéet
Reason: Oxytoci
uterine Contrac
Ans . b

SHORT ANSWER (2 Mar ks)

1. Draw a diagra
an adul t mal e a
An s .

Interstitial
cells

Spermatogonia

Spermatozoa

Figure 2.2 Diagrammatic sectional view of seminiferous tubule

2. What is the d
oocyte?
Ans.

the placenta
n acts on the uterineg v
ti ons

m of T.S. of the par
nd | abel any four parjt

‘N

Sertoli cells

i fference between a pgr.i

primary o0O0CY| secondary o0

1. Primary oocyte|l. secondary oo0cCy

cel | haploid cell
2. Oogonia underg2. primayvyeounde
and forms primanmnmeiosis | and f c
oocyte
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3. Name the stage of human embryo at
the process of implantation

Ans .| aBtocyst stage.

The trophoblast | ayer gets attached
cel | masisfgerenti ated as the embryo.

terine cell
| astocyst b
nown as i mp

n the human

5. How does z

Ans. During

pellucida | ayer of the ovum abd ar

t hat bl ock t
6. What I S CcoO
Ans. The mi!l

col ostrum which contains sever al art

devel op resi

SHORT ANSWER (3 Marks)
1. Given below is a flromm”m:mshowin

ovarian chan
cycl e. Fill
name of the
the events s

Ans-FaH & LHH &LE&

Draw a | abelled diagrageofhathegetn

s divi dtehe alpli @ld tyoayngt c oA
ecome embedded i n the en
| antati on.

ut er us. Ans.

> LYy SN OS¢ ¢

ONBLIK206f I 3

ona pellucida prevent en

fertilisation, a sperm

he entry of additional g
l ostrum? Why is it recon

k produced during the inr

stthabhbhoe wf babi es.

ges duri ng mewsirua

I9Graafian f(‘)lll( le I

i n the spacespyFgtrvinig-eilhe

hor mones LPLLS—@B—H—S—I—b“tHOI’

h O Wn . I Corpus I-lll( Tirnm I
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a) | npavwrhti cdhf t he human female reprjod
|  owi ng events take pl ace.

Rel ease of 1st polar body
I Rel ease of 2nd polar body
I Fertilization
V. I mplantation
b) From where do the signals for par|t:
mat er ntadi tpary release for stimulati njg
childbirth.

Ansa) 1) Ovary | |l Janpnultlhaer yi sjtuhnrcutsi
fall opi an t ub-eanmnplull)l alrsyt ynuunsct i on | o
tube. |l V) In the uterus

b) Fully devel oped f oyettoucsi nand pl
3. The figure given below shows 3 spe
a) Which one of the three sperms wil
b) Describe the associated changes i

S — = o
-_ )

Figure Ovum surrounded by few sperms

Ans.) Sperm A
b) I n the fi gurmehgs veame Sipreiroo nt e t zjon
pellucida | ayer (P) of the ovum ( Q) i

membr ane that will bl ock the entry af
Thus, i1t ensures that only one sper r C
The secretions of the abebpome b0 SQEG
cytoplasm of the ovum (Q) through the
pl asma membrane, this will induce the
division of the secondary oocyte (Q).
being unequal we lflomrmmastuildnionf tdh secojnd
hapl oid ovum. Then, the hap®@aindl rnbhalle
the ovum (Q) wil/l fuse together to flor

LONG ANSWER (5 Mar ks)
28




1. a) Give a schematic

representation of Sircrmtigmia ALy
Spermatogenesiss i n huryi;tfer;;ﬂaum
b) At which stageée ™ T ?Pe do

. . . 1st meiotic
gametogenesis begin Iridwhsibhman

mal e and f emal e r esopre @drpwsyey y ?

l 2nd meiotic

diPrlséon

c) Name thg organs pcmauds
gametogenesi s gets Tgmlerenumon
human mal e and female
respectivel y.

ni

1
B

NemaD

Spermatozoa 3

Ans a)

b) Sper mat dmwelmesrsti ys

Oogenesdmbr yodreivcel opment stage
c) MaMTestes (Seminiferous tubul e)
Femadral | opi an tube (Oviduct)

2. a) Explain the menstrual phase in
of ovarian and pituitary hormones du
b) Wh 'y i's follical avzenphasal i ay dlhe

proliferative phase? Expl ain.

c) Explain the events that occur |1

ovul ation and thereafter.
d) Draw a Graafian follicle and | abe
Ansa) Menstrual urpshawkhemcrcel eased ov

breakdown of endometri al l' i ning (of
form the | iquid that comes out throt
Level of ovarian and pituitary hor mg
b) nPariy follicle grows into Graafian
FSH, regeneration of endometrium (un
c) Graafian follicle ruptures to rel

remai ning parts of the Griaafoi amorfpalsl

{ SO2y RIS
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2 Observe the following diagram and

bel ow.
g &
gé — ‘JK ——— s}

Developing Regressipg
Developing follicle Mature follicle corpus luteum corpus lutfum

Ovarian ,
Uterine events Hormone levels Ovarian events

Days

§ . v
11 13 15 17 19 21 23 25 27 29/1
Menstruation Follicular phase

(Proliferative phasc)

Luteal phase Next cycle
(Sccrctory phase) begins

a) Why is follicular phase also known as proliferative phase?

b) What happens to corpus luteum if pregnancy does not occur?
c) What ovarian changes take place during luteal phase?

d) At what time of Menstrual cycle LH surge occurs?

e) What are the uterine changes that occur during menstrual

phase?
Ans. a) The follicular phase in the
proliferaticvaeu speh adsuer ibneg t hi s phase,
uterus regenerates and becomes thickKk
Si multaneously, the primary follicle
fully mature Graafian follicle.
b) It will stop secretimgenemragester
c)ln the luteal phase, the corpus |
secretes many hormones, most signifi

makes the endometrium of the wuterus
embryo

d)On the 14th day, LH Tkivelisndeaehh i
the Graafian follicle and release of
e) | f a pregnancy doesn't happen, t
Menstrual period.
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CHAPTHR

REPRODUCTI VE HEALTH

REPRODUCTI VE HERODBHEMS AND STRATEGI
Probl ems
1. Over Population
2 Early Marriage
3. Heal th of Mothers
4 . Def ormities
5 MadlerMortality Rate ( MMR
Mortality Rate (I MR)
6. Sexually Transmi &t)ed Di s
7 Career
trategies

family planning and RCH (Repr)joduc

S
1
programmes
2 Awareness about Reproducti on
3. Sex Education

4. Knowledge of STDs

5

6

7

8

9

Birth control Devices and care of

Prevention of Sex Abuse and Sex

| nf ormati on About Reproduction Re

Medi cads Faci | i ti

. Amni ocentesi s
| DEAL CONTRACEPTI VE
AEasy to use
AEasily available
AEf fecti ve
ANo have side effects
AReversibl e

AMNo interfere with the sexual drive
METHODS OF CONTRACEPTI ON

1. Natur al or Traditional

2. Haerrr Met hods

3. |I-oteaine devices (1 UDs)

4. Oral contraceptives

5. I njectable and i mplants

6. Surgical Met hods

Nat ur al Met hods or Traditi ona
Wor ks on the principle of avoidi

egg meeting
U Peri odsitci nfebn c e

E

)

e

R
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U Withdrawal or Coitus interruptus
U Lactational amenorrhea

Barrier Methods
I n this method sperms and ovum are pghy
meeting with the help of barriers.
U Condoms

U Diaphragms, Cervical Caps and VauIWs
| nt-Uaerine Devices (I UDs)
Thes devices are inserted into the ufe
through the vagina.
U Nomfmedi cated |1 UDs | i ke Lippes Loops
sper ms
U Copper releasing 4ATUDLokipleeMuC ap d eora d
decrease motility of sper ms
U Hor momre erasi ng | UDs | i ke-2Pr ona&k etsa g/ dire
uterus unsuitable for 1T mplantati ojn.
hostile to sper ms.
Oral Contraceptives
u Or al contraceptives are proesdtrogern

a
combinati ons.
U They are usedobyafpmal ed 6f 21 daly
f u

|

the first il ve days of the menstr
(during which menstruation occur s)
U Sahel are oncset ear avieck&|l nminl | s witt
U Oral contraceptiveandnhimpihti aavl u kesitiir
the quality of cervical mucus.
| njectable and I mpl ant s
U Progesterone alone or in combinat) o
by females as injections or i mplant
Surgi cal Met hods
U Vasectomy: Vas deferensthsouigéaddaulgn
Il nci st on in the scrotum
U Tubectomy: A small part of the farl
removed through a small Il nci sion §in
MEDI CAL TERMI NATI ON OF PREGNANCY ( MTP)

U Voluntary termination of pirsegcnalnlc
medi cal termination of pregnancy
U Unwanted pregnancies can. be ter mi

d
(W
a
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U MTPs can also be done when pregnaFc
fat al either to the mother or to

SEXUALLY TRANSHMI BEBBES (STDS)

Di seases or infections of the repjro
transmitted through sexual activi [
sexually transmitted diseases (STD)
reproductive tract infections (RT])

" Gonor r-hBoaecat er i a
"Syphi-Basteria
"Chl amyd-Basteria
"Genital -Vierpe s
" Genital-Vwartss
"Tri chomoradioz oa
"He p at-B-tVii 3 us
" Al D®Vi r us
Steps to prevent STDs
U Avoid sex with unknown/multiple plar
U Al ways omdeems during coitus
alf i n doubt, go to a qualified dojft
treat ment for diseases.
| NFERTI LI TY
gl nfertility is the inability to pjro
unprotected-hadxualt | oo .
U Reasons could be phylsisealsescong @& mist,
Il mmunol ogi cal or even psychol ogicpal

ASSI STED REPRODUCTI VE TECHNOLOGY (ART)
These are the applications of Reerio
infertility problems. Some i mport
Il n vitro fertilizati on:
Fertiiloinzatut si de the body in the Ifact
Condition created in | aboratory sij m
Embryo transfer:
U Popularly kestwnt aber d@mhamme .

c:oc:

U Ova from the wife/donor and spermjf
coll ected and induced to form
zygotcekerunsi mul ated conditions in th

Zl| FZygote intra fallopian t | a
U The zygote or early embryos (with
transferred into the fallopian tulbe
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| UTl ntra Uterine transfer

U Embryos with more n 8rlanasd eeomede
directly into the rus.

Gamete intra

t a
ut e
f al
U Transfer of ovum co
w
0

al FGlpkF&a&n transgsf e
| l ected from tlhe
ho cannot prodjuc
vide suitabl e |en

of another female
U Such female can pr
and dewenent .

|l ntra cytoplasmic sperm injecti
U The sperm is directly injected 1injto
Artificial I nsemination (JAl
U Semen iIis collected either from t hje
i ntroduced i nto vagi nlaUilonrt rian tuot etrhien

insemi natioofn t he femal e.

CASE BASED QUESTI ON

A couple just married do not want a |cl
career s. They want to use a -doryteraacsienp
femal e partner has an allergy wid’rtwhanLJh
to use or al contraceptives.

1. Suggest a contraceptive method whijch

2 Mention different types of such deL/
or

Write two examples of each type.

31ls there any method to avoid pregnjan

emergegr Yes, or no, Justify your ans
1.Couple should go for |1 UDs. These dlev
expert nurses in the uterus througI‘L |
2 Nomedi cated | UDs, Copper releasing| I
| UDs

or

Nofmedi cated | UD& odogp. Li ppes
Copper releasing | UDs eg. CuT, Cuj/,

Hor mone releasing | UDs 2@®. Proges|ta
3.Yes, Administration of pr egésrtooggeenn $
combinations or |1 UDs within 72 houts

be very effechcyecasteameepgti ves.
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ASSERTI ON & REASON

' a)

(a) Both A and R are true and R is t|h
(b) Both A and R are true, but R i1 s |n

(c) A is true, but R is false.

(d) A is false, but R is true.

1. Assrst i on: Vasectomy bl ocks gamete tjra
conception.

Reason: I n vasectomy, a small part aof

tied up.

Ans. a

2. Assertion: I n I ndia there is statut

Reason Amni ocentesg@setesmuaati bar & rje
i ncreased female foeticide.

Ans. a

3. Assertion: I nfections transmitted |t

called Sexually Transmitted Diseases.

Reason: AI DS is a Sexwually Transmitt|e
Ans. b

MCQ

1.The birth comobrotocmoncamong women |i

(aDi aphragm
( bQr al pil |
(condom
(dQoppe@T
Ans. C
2. The method of directly injec
Reproductive Technology i s
call ed
(a) GIFT
(b) ZI FT
(c) 1 CSI
(d) ET
Ans. C
3.Non reversible techni.que of
(aDi aphragm
( bQondom

ting aj|s

contrag¢e
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(c) 1 UDs
(d) Tubect omy
Ans. d
4 1 ntensely | act atdi ngge nmeort ahlelrys adomcei vie
(a) suppression of gonadotropins
(b) hyper secretion of gonadotropi ns
(c) suppression oft gametic transpo
(d) suppression of fertilisation
Ans . a
5.The most 1 mportant component of or al
(a) Progesterone
(b) FSH
(c) LH
(d) Thyroxine
Ans. a
SHORT ANSWER (2 Mar ks)
1. STDs can be c onisnivd etreedds dai sCesamshef n t
Ans. STDs can be congittededi asasebib
can be avoided by following simplej]p
(i) Avoid sex with unknown partnefs
(ii) Al ways use condoms during coi't
(iii1) I n case of doudbtqualnief isdad ud @pc
detection and get complete treat men
2. What is the signifieamcegerd @O0 lgiersd te
contraceptive measure?
Ans. They inhibit ovulation and I mpl ar
qgulai ty of <cervical mucus to prevent/| r
3. Lactati onal amenorrhea i s a contrac

a

dvant ages.
T Ans. Dur i n

therefore chances of concepti

g
no
1T Side effects are almost ni l

4. Weiany four characteristics of i de
Ans. User friendly, easily availabl e,
effects, noninterfering.
5. Defines and illustrates the process
Ans. Tubectomy and Vasregcitcoamhy naerteh otdhje
any more pregnanci es. Sterilisation
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Wasecbaoamy that in GEheedt®@dnmy easect omy
part of the vas deferens is removed
on the scr cetasm iwhetrubect omy, a s mal
tube is removed or tied up through
through vagina.

SHORT ANSWER (3 Mar ks)
1. Mention any three ways by which aw
reproductively heeadetvheyl ospoecdi.ety b
Ans: [ Awareness of problem due to
| i ke sex abuse et c.
I Legal checking of female foetic
[ I T Educating people about birth <c¢
i v. Prgovfiadciinni ty for reproductive he
v. Creating awareness among peopl e
I n school. (any three)
2. Describes the different kinds of n
AnsPeriodic ab¥hen€oceus is avoided
(fertile period) of the menstrual cy
Wit hdrawal or coi tods ithmti ser mepthwsl t he
withdraws his penis from the vagina
avoid insemination.
Lactational a(Mmemoenmdhe aof mdms ttrhu ast imx
due to intense | actation following ¢
are al most nil However, this method
only upto a maximum period of six mg

3. Lihset atdvant age@Saléasiusai cgpntraceptiyv

A n s .onstdroidal
Once a week

High contraceptive value
Less side effects

LONG ANSWER

1. What is infertility?

Ansl.nfertility i1Is the
chil dr en

I n vitro fertilizati on:
Fertilization outsi de

t

(%

Mar ks)

Describe
technol ogies whi ch Ilceanc ohuepllpe.an
condition

h e

body

I n spite of -luanlpirtodateica re.d

t
n

when

n

h e
fer

S eX

t h
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Embryo transfer:

Ova from t he wi fer/ mdofnroom atnide slhpus b and
coll ected and induced to form zygote
| aboratory.

ZIl FZygote intra falllTbpi aggbtansefeear

(with upto 8 blastomeres) could be t
| U-Tl ntra Uterine transfer

Embryos with more than 8 bl astomeres
the uterus.

Gamete intra fall@GpFa&an transfer
Transfer of ovum collected from the
anot her female who cannot produce it
| nrta cytoplasmic sperm injection (IC
The sperm i s directly injected into
Arti ficial i nsemination (Al)

Semen is collected either from the h
Il ntroduced i nto vagi nlaUionrt rian tuot etrhien eu

I nsemi npotfi otnhe f emal e.
2. Defi neBxgMT&i.n the I ndian | aws abou
Pregnancy (MTP).

c
N

Ansl.ntentional or voluntary terminatii
I's called medi cal termination of pr

rel ati el yduga ng t he first trimestj
pregnancy. Second trimester abortion
The Medical Termination of Pregnanod
enacted by the government of I ndia

i nci deniclel eqgfa l abortion and consequ/{
mor bidity.

According to this Act, a pregnancy
considered grounds within the first
opinion of one registered medical pr
I f t heamaygmas | asted more than 12 w
weeks, opinion two registered medi ca
ground exist. The grounds for such t

(1) The continuation of the pr egneanot

the pregnant woman or of grave injur
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or (i1 There is a substanti al risk tjh
suffer from such physical or mental |a
handi capped.

3iWrite the pramperdtctiads cofnt racepti ve

i) How -me@&i m@ained | UDs different fr om
| UDs? Give exampl es.

A n s i.) User friendly, no side effect, easily available, no interference
with sexual desire, reversible and cost effective (any four)

i) non -medicatedlUDs -Li ppesds | oop, Copper rel
Multiload 375), these increase phagocytosis of sperms within the

uterus and release copper ions which suppress sperm motility and
fertilizing capacity of sperm. Hormone -releasing IUDs @ Progestasert,
LNG-20 -These make the uterus unsuitable for implantation and the
cervix hostile to sperm.

UNI VIj I
GENETIANNDEVOLUT§ ON

Chapter 5
Principles o¢ admdheVYartiaat

Cnapmesr 19

Mol ecul ar Basi s of | nhe

Chapter 7
Evol uti on
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PRI NCIPLES OF | NHERI TANCES AND

CHAPTBR

SHORT NOTE

/| CHAPTER AT A GLANCE F

KEY WORDS

1 . Genet-Thse: branch of bi ol ogy which

heredi ty an

21 nheri {tTammamesmi ssi on of characters f

next.

3. Her ediTthye: process of Il nheri tance of

the offspri

4 Var i a4 iAopnpear ance of new characdet
bet ween parents and off g

di fference
5 CharacefAeher

Stem height.
6.Trait: Observabl e featur es or -viadi]i

dwar f et c.
7.Al 1l el e: A
chr omosomes

or different)

OR Al ternative formsToftaht) samd

t wo all el es

8 Homozygous:
gene are si

OR | f an

Al so known as pure | indT(Ttue Nie

9. Het erozygo
gene areni hat

of gamedTets, EYgy et c.

10. Domi nant
heterozygous
plant. So Ta

11. Recessive
heterozygous

d variation I n character

ng.

I table feature among th

pair of genes bowowdt ehdo ma
whi ch control the same

of a gene for the charac

The coodi ttihen tiwo vah | e
mi | ar .

organism produces only g

us: The condi ti on i n wh i

. SIOR | f an organism f

trait(allele): The trali

condi tion. | t I s Tdemnmot

| I () tirsaitthe domi nan
trait(allele): The tr
condi tion. | t I's only
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condition when both the alleles are
tt i s a dwarf pliant.heSogecewasnfviet )t rai:t
12. Phenotype: Physical exp¢erTeaslsli on of
13. Genotype: Genetic conskgladlitTi om dft
MENDE®S EXPERI MENT
-During -B8000 B. C. Humans knew that omne

AY A

variation isudberepreduction.

-Gregor Johann oMentdheel ,fi rst time condjuc
experiments to show the pattern of if|nt
bei ngs.

-Mend®| Experi ment al Mat eri al

He conducted experiment sPioiumag @teino yna ¢
seven yeanl86@)18aédd proposed the | awg
Why had he selected garden PpPea for hi ¢
He selected garden pea plant as a s agmg
(a) Easy availability on a | arge scadgl e
(b) Many variebieswatdéd dvailnct char a:
(c) They-palbkisaatéd andpeclaini hat €ed osas|i |
sepbllination does not occur.

(d) They do not require much care faqar
(e) They have short | i fe span andedmgn)

within a short period of ti me.
Characters and traits -observed by Megnc

b Mendel selected 7characters iIin the
contrasting traits in each ch-areederng)
| i nes
T - A breeding | i nenehaacmt ihmpo Wwknideea tgi o
shows stable trait inheritance and ¢€Xxr
. These Seven characters with their

SN CHARACTEH TRAI TS

DOMI NAN RECESSI

1 IStem hei al Tal | Dwar f

2 |FIl oweol our Viol et Whi t e

3 |Fl ower D O § Axi al Ter mi n:

4 |[Pod Col out Gr een Yel |l o

5 'Pod shape Round Wr i nkl

6 |[Seed col ol Yel | ow Gr een

/7 |Seed shapeée¢l nfl atec Constr.
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INHERITANCE OF ONE GENE/MONOHYBRID CROSS: -

(DA cross involving 2 plants diff ering in one character(or a pair of
contrasting traits). E.g. Mendel crossed tall and dwarf pea plants to
study the inheritance of one gene.

(i) Mendel hybridised plants with alternate forms of a single character
(monohybrid cross). The seeds produced by these crosses were grown
to develop into plants of Filial 1 progeny or F 1-generation.

(i) He then self -pollinated the tall F 1 plants to produce plants of F  »-
generation.

(iv) In F 1 generation, Mendel found that all pea plants were tall and

none were dwarf.

(v) In F 2-generation, he found that some of the off springs were dwarf,

l.e. the traits which were not seen in F 1-generation were expressed in
F2-generation.

(vi) These contrasting traits (tall/dwarf) did not show any mixing either

in F 1 orin F 2-generati on.

(vii) Similar results were obtained with the other traits that he studied.

Only one of the parental traits was expressed in F 1-generation, while at
F2-generation stage, both the traits were expressed in the ratio of 3:1.
Monohybrid phenotypic ratio: - 3 Tall: 1 Dwarf = 3:1

Monohybrid genotypic ratio: - 1 Homozygous tall (TT) :2 Heterozygous
tall (Tt) : 1 Homozygous dwarf (tt) = 1:2:1

Crcsrcrtygric s = o o e

=

APPLI CATI ON OF BI NOMI AL THEOREM I N
EXPERIMENT

Y, th of the random fertilization leads to T T TT).

Y% (2/4) of the random fertilization leads to Tt (Y2 Tt).

Y, th of the random fertilization leads to tt (Y tt).

In parent generation probability of T =% and t = %
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Binomial expression=(a+b) 2 =(a+b)(a+b)
Hence (2T +%t) 2 =2 T+%t)(LT+Y%1)
=VaTT+YTt+YTt+ Yatt
=W TT+%Tt+%tt
=1:2:1
Testcross: Crossing of an organism with dominant phenotype
recessive individual.

Eg.
| Homozygous Homozygous
recessive recessive

W e

O B O

GD (D)
PPk PP PP
AL g .’_,W“_E » P

Dominant l’hcnolvp w ‘w
ey WwW

W Ww (Genotype ur oW

All lowers are violet Half of the flowers are violet and
half of the flowers are white.

Unknown flower
is homozyous dominant Unknown flower is heterozygous

Hence monohybrid test cross ratio= 1:1

Test cross is done to find the genotype of an unknown organism.
MENDEL.S LAWS OF INHERITANCES

1. First Law (Law of Dominance)

I.Characters are controlled by discret e units called factors.
li.Factors occur in pairs.

lii.In a dissimilar pair of factors, one member of the pair dominates
(dominant) the other (recessive).

2. Second Law (Law of Segregation)

to a

oDuring gamete formation, therdgamacto

present in parents segregate from each other such that a gamete

receives only one of the 2 factorso.

NON-MENDELIAN INHERITANCES
1.INCOMPLETE DOMINANCE
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A M

l ncompl ete domi mampdhenomenon in whigh

not resemble either of the parents an
I ntermedi ate/in between of the parent
the phenotypirgemarntatoi i devi at e® fr ojm
monohybrid ratio.

Exampl e, inheritance ofogflIfdwewvrerc dlsaurp
AntirrbBphumndocfloouck OMI mabi [i)s. j al apa

I n a cross between a plant with red |f]
white fl owen{Rnrr) watsheimhk (i nwafs gsuerlef) .
poll inat erdes ulhtdehde irnati o 1: 2: 1

2. CO-DOMI NANCE

| to-domi ntahrieclep,r ogemry e miblogthhgar ent s .
ExampABI| ogdouipeumalmei ngs

ABMI| ogdougrseontr dlyd eerde. Ge n &

has hralel elre dB andi

Aperspmnssesasgwoft hehralel el es.

A andB domi nav er.Buwi teha coht hel¥ ,an diB
areedomi nant .

A and®B cont Aandtypesugar powlhyinliea ,
doensotontanyugar.

Table Showing the Genetic Basis of Blood Groups
in Human Population

Allele from Allele from Genotype of Blood
Parent 1 Parent 2 offspring types of
offspring

I*1 A
' 5ot AB
I A
| ¥ | AD
== 3]
" B
[

I 0

-y e N ey ey ey
S s a > > >

i
I
i
1
i
i
(|

3. MULTI PLE ALLELI SM

It is the presence of more than two alleles of a gene to govern same
character. E.g. ABO blood grouping (3 alleles: | A, 1B & 0). In an
individual, only two alleles are present. Multiple alleles can be found

only in a population.
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| NHERI TAOETEWOGENESDI HYBFRKIRMS S :

-t csoas between two parents differl

contrasting traits).

E. g. Cross b/w pea plant wi t h homo:
coloured seeds (RRYY) and wrinklIled
(rryy).

-On observing theukR@, t Menhdeglel Fow
segregated in a 3:1 ratio. Round &

I n a 3:1 ratio.
-Di hybrid Phenotypic ratio: 9 Round

yell ow: 1 Wrinkled green = 9:3:3:1.
Di hybrid genot:ylpi2c r2atdi:a:: 2L 1: 1
- @

P: YY RR x Yy rr

yvellow, green,
round wrinkled

self fertilisation

F,z Yy Rr

vellow,
round

CALCULATING THE PHENOTYPIC AND GENOTYPIC RATIOS

If you know the phonotypic ratio and genotypic ratio of monohybrid
cross then you can calculate the phenotypic and genotypic ratios of
dihybrid, trihybrid, tetra hybrid (etc.) crosses. F or Eg-

Phenotypic Ratio of Monohybrid cross is - 3.1

Phenotypic Ratio of Dihybrid (2) cross wiil be - (3:11)2=(3:1)(3:1) =
9:3:3:1

Phenotypic Ratio of Trihybrid (3) cross will be - (3:1)3=(3:1)(3:1)(3:2)
Phenotypic Ratio of Tetra hybrid(4) cross will be - (3:1)4=
(3:1)(3:1)(3:1)(3:1) and so on...

Genotypic Ratio of Monohybrid cross is -1:2:1

Genotypic Ratio of Dihybrid (2) cross will be - (1:2:1)2=(1:2:1)(1:2:1) =
1:2:1:2:4:2:1:2:1

Genotypic Ratio of Trihybrid (3) cross will be - (1:2:1)3 =

(1:2:1)(1:2:1)( 1:2:1)

r
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Genotypic Ratio of Tetra hybrid (4) cross will be -
(1:2:1)4=(1:2:1)(1:2:1)(1:2:1)(1:2:1)& so on.

3. Third Law (Law of Independent Assortment)
Law of independent assortment (third law) It is based on inheritance of
two genes, i.e. dihybrid cross whic h states that when two pairs of
contrasting traits are combined in a hybrid, segregation of one pair of
characters is independent of the other pair of characters. These factors
randomly rearrange in the offsprings producing both parental and new
combinatio n of characters.
POLYGENIC INHERITANCE/QUANTITATIVE INHERITANCE
-Polygenic inheritance was given by Galton in 1833.
-In this inheritance pattern, traits
S o are controlled by more than two
NS - - genes. These traits are called
[ polygenic traits.

O SRS IS S " -The phenotype show s
o ABC I« Bl ¢ o > .. . .
oll - ] participation of each allele and is
3 ~c IS il 2 3 2 a .
| N - e also influenced by the
— D s environment and is called

guantitative inheritance as the
)3 ? Q 9 % ﬁﬂ character/phenotype  can be
= == % == e= —— == (uantified.

-For example, human skin colour
which is caused by a pigment melanin. The quantity of melanin is d ue
to three pairs of polygenes (A, B and C). If it is black or very dark (AA
BB CC) and white or very light (aa bb cc) individuals marry each other,
the offspring shows intermediate colour often called mulatto (Aa Bb
Cc). A total of eight allele combinatio ns is possible in the gametes
forming 27 distinct genotypes.

PLEIOTROPY

-1t IS t he phenomenon I N whi ch a

phenotypic expressions.

-A singl e pl eiotropic gene ma y pr
Fo ex aiRpleamy !l ket onuri a, a disorder
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gene coding t he enzyme phenyl al ani
I ndi

n
di vidual s show hair and skin pigme
REDI SCOVBERMENDERWORK

Me nd@&@Worrkemai nedecogmoseveyadbsescause
oft he f olrleoawsionngs .

1. Communi eatgiudon i city were not easy at

2. Htencefitact(ogesnaesl) scuat tlsati wot
bl ewdtehacoht hwasiot accepted by his cor
int hlei gohmtar i atbicems ri ng coinmanhupesl!y
3. Men&aeplpr oaekpl ai @l oghemad mewiothhh e
helopmat hemawas s t ot al |y new and una
bi ol ogists at that ti me.

4. Mendel dcomudawni de any phytshe akxipgt
factors and what they were made of.

In 1990, three scientists Hugo DeVries, Correns and Von Tschermak in
dependently rediscovered Me n d ewoidk.s

CHROMOSOMAL THEORY OF INHERITANCE

It was proposed independently by Walter Sutton and Theodore Boveri
in 1902. They united the knowledge of chromosomal segregation with
Mendelian principles and called it chromosomal theory of inheritance.

The main points are as follow:

(i) Gametes (sperm and egg) transmit hereditary characters from one
generation t o another.

(i) Nucleus is the site of hereditary characters.

(i) Chromosomes as well as genes are found in pairs.

(iv) The two alleles of a gene pair are located on homologous sites on

the homologous chromosomes.

(v) The sperm and egg having haploid set s of chromosomes fuse to
regain the diploid state.

(vi) Homologous chromosomes synapse during meiosis and get

separated to pass into different cells and is the basis of segregation and
independent assortment during meiosis.

Experimental verification of the chromosomal theory of inheritance
was done by Thomas Hunt Morgan and his colleagues.

Morgan selected fruit fly, = Drosophila melanogaster for his experiments
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because:

(a) They could be grown on simple artificial medium in the laboratory.
(b) Their life cycl e is only about two weeks.

(c) A single mating could produce a large number of flies.

(d) There was a clear differentiation of the sexes, i.e. male (smaller) and

female (bigger).

(e) It has many types of hereditary variation that can be easily seen

through

low power microscopes.

LINKAGE AND RECOMBINATION

(a) The physical
association of two genes
a chromosome is called
linkage.

Recombination explains
the generation of non -
parental gene
combinations.

To explain the
phenomena of linkage
and recombi nation,
Morgan carried out
several dihybrid crosses
Drosophila to study
genes that were sex -
linked, i.e. the genes are
located on X -
chromosome. He
observed that two genes
did not segregate
independently of each
other.

He observed that the
proportion of parental
gene combinations were
much higher than the
non -parental type, when
two genes in a dihybrid
cross were situated on
the same chromosome.
Morgan concluded this

Parental

F, generation

F, generation

Cross A

¢ d

yw yrwt
CI:I:I_D [ S S
T:w 2 q
Yellow, white Ll

flo'

Wild type Yellow, white

L"wd- » -.—zY+w o)
Wild type white
yw

—

Yellow, white

Yellow, white

Cross B

?

White, miniature

0 |

W m W

d

wt mt

Wild type

d

§ &= §5

B
Wild type miniature

—
(]
[=+]
3
oD
3
(7]

-

wtmt owhom
= om= mD
Wild type miniature
w m w mt
s i N R
White, ? white
miniature
wt mt wt m
[s S i) [ == ]
S S— CETTELD
w m w m
Wild type miniature
W m w mt
S S = = = § ]
[ CETTED
W m W m
White, miniature ~ white

on

(b)

(€)

(d)

as
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a physical association or linkage.

(e) Morgan and his group also found that even w hen genes were

grouped on the same chromosome, some genes were very tightly linked

(very low recombination), while others were loosely linked (higher
recombination).

() Recombination of linked genes is by crossing over (exchange of
corresponding parts bet ween the chromatids of homologous

chromosomes). Linkage results of two dihybrid crosses conducted by
Morgan. Cross OAO shows crossing bet
shows crossing between genes w and m. Here, dominant wild type

alleles are represented wi th (+) sign.

(g) Alfred Sturtevant (Morganods stud
recombination between gene pairs on the same chromosome as a
measure of the distance between gene
the chromosome.

SEXODETERMI NATI ON

The chromosome s that are involved in sex determination are called sex
chromosomes (allosomes). They include X & Y chromosomes.
Autosomes are chromosomes other than sex chromosomes. Number of
autosomes is same in males and females. Henking (1891) studied
spermatogenesis in some insects and observed that 50 % of sperm
received a nuclear structure after spermatogenesis, and other 50 %
sperm did not receive it. Henking called this structure as the X body
(now it is called as X -chromosome).

Malleet er ogainkeGayhn KYt ypefsedeter mi maekan)
pl edmal e heterogamety.

1. XQmesedeterminati on

a. XNOt ypeqgqmgamethassyXxc hr o mos owvhd $,@ me
gametag®wi t houtchr oot $&imaaut os oael eoanset
Xchr omosiognmeesentiamgect s

b. Semerement Xchr omosowvhds,ema@onot .

c. Edfgesr t iblys pedimaviXcghr omos bme » fne maS od,
emalleasvtewXchr omosomes.

d. Egfgesr t iblys pedmaeh aviXoghr omos bme ® me
mal eSso.mal éaw veen |l y Xocnher o mo s o me .

e X amplfoer ganiwd m¥hOt vy peds ed et er mi imlans eant s
2. XYmpeagsedeter mination
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a. In XY type, some gametes have X chromosomes, while other
gametes have Y chromosomes.

b. Males have X chromosome and its counterpart Y chromosome.
Hence, males are XY.

c. Fenmaalveep aiofXc hr o mos dHeenscfee ma h e ¥ X.
example of organisms with XY type of sex determination T Hu ma n
Drosophila

Femahet er ogadmet y
l. ZW pes ed et er mi nati on

| ZWt ypteheemal eomd@asn @ n& chr omoswimieel e
t hmalhraapaiofZ chr omo<Efm@mes.t ain butter

mot hs, fishes, reptiles and birds

2. Z0 type of sex determination
| ZOt yptehee mal eo nhlays Zocrhe o mo swimiel, e
t hmallaapaiofZ chr omosomds.maSome

a

nd

gamethasrxZc hr omosowhad,e ot her female gam
withduthr omosbgnteer.tain butterflies ajnd
Sex determination i n -Dhiomlegyi cbye)e ( Hapljo
Hapido pl oidy is based on the number C
i ndi vi dual I' € C € | uMpidR-diloid sex determination system
Fertilized eggpagmgaveIFe(%Qs i,nt o
a female (queen Cf(zrm 3l2<}De|od ' l(n—lG)Ha loid
An unfertilized egg evelops It
int o a mal e (d Meiosis Mitosis
parthenogenetically’"16 n=16 _

aploid (haploid) n= 16{hap|md]
Therefore, t he femfes \{‘re
diploid (32 chrgfMdsomes)™
and males are haphbhoid (l{lﬁa|o.d}fema|e
chromosomes) . Thi s I s
called adi phlagpildtsaxi dati on system. | n
mal es produce sperms by mitosi s. T hley
cannot have sons, but have a grandf gt
MUTATI ON
A sudden, heritabl a,r epveerrmad rbd ret cehrach gi¢
sequences resulting in changes in the
an organism is called mutation.

Mutation is 2 types: 1. Gene (Point)

Mut ati on/ Aberrati on
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1. Gene Mutation: Mutatiomewithin a
a. Del-Atpaomt of gene is deleted

b. Dupl tAc gptairadn of gene is deleted an
chromatid

C . |l ns-&néion more pair of nucl eot]
gene.

d. Subst-Onaeatormonmore pairs of nugl ¢ dtei
same number of nucleotide pairs. I
I . Tranlsfi tpwmine I s replaced by p
replaced by pyrimidine.

i . Trandverpauirame is replaced by

Poi nt mu:it afthe mutation du

ue to change

base pair of DNA. E.g. sickle cell

Fr anmsehi ft mutati on: | t [

s the del et

resulting in the shifting of DNA s

2. Chromosomal -Mbeat abnoamogreg etsh a

chromosome or DNA segment)

1. Loss (deletion) or gai

n (i nsert.H

Chromosomal abnormalities (aberrat
2. When there is a change i n chr omo

a. Aneu-ghondyr |e socsr otfwoonchr omosomes,|.

may be

i . Nul |I-i2@®@2ny i i . Mon®»sddmy

i1 . TRinsaemy

b. Pol y@dion doyf one or mo
I . Tr i-pnl oH dny

I i . Tet-r2anp |+0 i2dny

Chr omosomal aberrations
i nduce mutation are call

-2n + 2 i
re sets of

are seen i
ed mutagen

-Physical mutagensA, UWayhsrdagteoan,
-Chemical mutagens: Mustard gas, phenol, fo rmalin etc.

-Biological mutagens: Oncogenic viruses
|

PEDI GREE ANALYSI S -

Analysis of geneti Gmdslgd]
generations of a f &miFy

pedigree anal ysi s.%
representation or

Pl =

Fermnznl e

SSeme mmrLSy

tsliln..seve
s cal . ed

Foarcmts aleoswsre amad
e e e e

s7h-o"wi ’n“g"“”“ "

family history is HIF:@cFmLf«a»»chy— tr

Fiwe umaffiocied oS primas

pa

g

de

t
ur

P

d

€ (g

on
I O
S O

\Y
C

n
S .

r a

€ €
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(pedigree)n glenmehtuintas, pedigree study]| i
Il nheritance of a specific trait, abnor
GENETIC DISORDER
The disorders which are causeddue to change in genes or
chromosomes and that are herited from par ents to offsprings. It is of 2
types: Mendelian disorders & Chromosomal disorders.
1. Mendelian Disorders
1.1t i s caused by mutation in a singl e
bl i ndnesscelSli ckdemi a, Phenyl ket onurilja,
fibrosis et
2. The pattern of inheritance of Menge
family by the pedigree analysi s.
3. Mendelian disorders may be dominapnt
from one generation to the next by 1o
pattern.
4. Pedigree analysis helps to undersi a
or recessive.
Haemophilia (Royal disease):
|t I s a sekihkedepdr ¢ Xessi ve di selas
i nvolved in the blood clottingtsi si naffnf
stop bleeding. The disease iIis contragl!l
allele and h is responsible for haemorf
XHXH-Nor mal f emal e
XHXh-Het erozygous female (carrier). She
sons.
XhXh-Hemophilic female
XHY -Nor ma l mal e
XrY-Hemophilic male
Il n femal es, haemophilia is wvery rate
mot her i1 s at | east carrier and fathepr
stage of |ife). Queen Victoria was a
pediegrseshows many haemophilic descendlan
Fawents XX » Haetgi];Yhilic man
Normal woman
Gametes
Progeny
carrier daughters Normal sons
(phenotypically normal)
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The pattern of inheritance is called crisscross mechanism as the allele
passes from father to daughter and from mother to son.
Col our Dblindness:
1.1t i-BiakeldixfKed) recrdesn veuaitso deff e
barents B3 E<d red or green cone ¢
—— — 2.1t results n f ai
+ \ bet ween red
Cametes - e 3.1t is due

(o
«Q
-
)
- o — O
= - —

o
3
o
v
o
3
= _

X% . genes in
Carrier  Mormal CoOr omMle 4.1t occu

e about 0.4% o
cause the gem&sdare X
Nor mal all el e I S domi nant (C) . FjLec
Il ndness. The son of a hetéXcozlygou
ance of being colour blind. A daught
r rmotaherl east a carrier and heyr).fath
enyl ketonuri a:
It i s an inborn error of metabolism
cessive trait.
It is due to mutation of a gene that
anine lgeroxyl
. This enzyme converts an amino acid i
. The affected individual | acks this
accumul ates and converts into phenyl [
derivatives.
5. They accumul ate iinn bnreanitnalr erseutlatridnag i
al so excreted through urine because |of
Thal assemi a:

Generation

—

8% o
f emalje s

> o 5 — - o

™ -

A WY NT L TUSO T O1T

1. An aut-loisokmed recessive blood di seajse
2.1t 1 s transmitted from unaffected |ca
of fspring.

3.1t it duenutation which resul thsoran | r
gl obin chains of haemoglobin. 1t for|ms
causes anaemi a.

Based on the chain affected, t hhal asser
aAThal assemi a: HereAgpobidoctcihamdofi kit &
controlled by two closely Iinked gehne
16 of each parent. Mutation or del et]i c
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UJ
—

causes t he di sease. The mor e Aggelnoeb
mol ecul es produced.

b.aThal assemi ar:o dHiecrteigognpodbfi n chain i s
controlled by a single gene HBB on| c
Mut ation of one or both the genes <cau
Thalassemia is a quantitative problem (synthesize very less globin
molecules). Sickle -cell anaemia is a qualitative problem (synthesize
incorrectly functioning globin).

o)}

‘N

2 . Chr omosomal di sorder s

They are caused due to absence or ejkc
one or mor e chr omosomes. They ar e C
mutati ons:

l1Aneupleg: The gain or | oss of chr om

segregation of chromati ds édui rsijnugn c tje b
homol ogous chromosomes) .

2.Polyploidy (Euploidy): It is an increase in a whole set of chromosomes
due to failure of cytokinesis after telophase stage of cell division. This
IS very rare in human but often seen in plants.

Examples for chromosomal disorders
Dow@® syndr ome:

It i s the presence of an additional |cc
(trisomy of 21). Genet iXc ocro mMsst iAt wt iXayn :
chromosomes) . First described by Lanc
Featur es:

1They are short statured with small |rc
2 Furrowed tongue and partially open|m
3. Palm is broad with characteristic pa
4 Retarded Iphypssiyccshomot or & mental deyve
KIl'inef@®| 8gmdr ome:

't 1 s the presence of -cahnr oandodsi ot meo nianl |ntac
(tri somy) .

Genetic constitution: 44 A + XXY (i.e.
Featur es:

10verall masculine develfoepnmemitn e Hloewegvle
I's also expressed. E.g. Development |of
2. Such individwuiale. are s
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ac

Turn®rsyndr ome:

This Is the absence of one X chromosor

constituti X A: (44eA 45 chromosomes) .

Featur es:

1Sterile, Ovaries are rudimentary.

2Lack of other secondary sexual <char
MI ND/ CONCEPT MAP

Dominance

Segregation

PRINCIPLES
OF
INHERITANCE
AND
VARIATION

2.Insertion/Addition
3.Substitution
4.Frameshift

> - Mutation

Change in
Number

1 Nullisomy 2n-2
2.Monosomy 2n-1
3.Trisomy 2n+1

4.Tetrasomy 2n+2

1.Triploidy 3n
2.Tetraploidy 4n

1.Law of

Law of
Independent
Assortment

2.Law of




QUESTI ON BANK
MULTI PLE CHOICE QUESTI ONS
1. As per Mendelian inheritance patterr
Condi ons Al |l el es/ Genotype
1. Dominant allel{i.TT or tt
2. Recessive allelii. T
3. Homozygous T I B
4. Heterozygous I v. t
a)-iil,-iv,-2, dii 4
b)-i1 -ii,-i2v, d i i 4
c)-il ,-ii kg 3-iv 4
d)-il -ii,-2v, dii 4
2. The genotype of a diploid organism i
gametes it wild!/ form i s
a) 3
b) 6
c) 8
d) 9
3.1l n M@ndehybrid cross (RRYY x rryy)] t
i ndividual s which are homozygous for &
a) 25%
b) 50 %
C) 75%
d) 100%
4. I n Mé&ndaelhybrid cross (RRYY x rryy) t
i ndividual s which are heterozygous flor
a) 25%
b) 50 %
cC)75%
d) 100%
5.An allele is said to be dominant mhe
a) It expresses its phenotype in homo:
b) it exppkesetsype sin heterozygous c|on
c) it express desirable phenotype
d) Both (b) and (c)
6. A heterozygous tal/l pl ant with yelllc
genotype, what percentage of plants |st
a) 6. 25%
b) 12. 5%
cC) 25%
d)5%
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7. The | aw of Mendel that i1 s disproved
a)Law of paired factors
b) Law of dominance
c)Law of segregation
d)Law of independent assortment
8Mendel studied 7 characters of the |[pe€e
the genes contsreovlelni mge at hcensaer act er s af e
chromosome numbers
a) 1, 2, 6, 7
b) 1, 4, 5, 7
c) 1, 3, 4, 7
d) 1, 3, 5, 7
9. The genotypic ratio is 1:2:1 1in
a) Test cross only
b) I ncomplete dominance only
c) both a) and b)
d) neither a) nor b)
10. The i1 nhereirtnanocfe hpuantatn ABO bl ood g o
exampl e of
a) dominance,-domcompt eidamd namn c e
b) domi nacheami,na&mce and mul tiple allejli
c) incomplete -domimamce, acca mul tipl ¢
d) dominance, Il nc ompidetmd menma mda nmel, t |icp
all elism
11. A pair of couple with blood group /
al | the 4 different types of Dbl ood gr c
parents wil |l be
a )AlA& BIB
b )AIA& Bi
Cc )Ai &BIB
d)A BBil
12Dr osophil a wiiotthy pXeXxsy agree f emal es but |
such genotypes are abnor mal mal es ( KI i
me ans
a) The Y chromosome i s male determinir
b) The Y chromosome has no role in se)
c) The Y chromosome ig¢g ifremar es adehielrani r
d) I n Drosophila, the Y chromosome i s
13.1f A and B genes are | inked, the |qge
bet ween AB/ ab and ab/ ab?
a) AABB and aabb
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b) AAbb and aabb
c) AaBb and aabhb
d) AaBb and AaBb
14. 1 detnhtei fcyor rect mat chi ng
Di seases Conditions
1. Sickle Cell Anji.ndnsjunctison of
2. Haemophil i a chr omosome
3. Do®&nSyndr ome I 1. aut osomal dom
4. Myotonic dystri{iitl.iXxrked recessi

Il v.point mutatio
a)-dvgiiz2-i, -Bii 4
b)-@L,2-ii ,-iv,dii 4
C)-ilv ,-i i id,, 3-ii 4
d)-L, -ii,-2v, dii 4
15. A trisomy condition is represented
a) 3n
b) 3n+2
c) 2n+3
d) 2n+1
16. 1 n XO type of sex determinati on
a) Females produce two different type
b) Maledupe two different types of dga
c) Females have only one X chr omosonme
d) Males produce single type of gamet
17.1n pea plant the number of hapl oijd
of chromosomes in Iits monosomic condi
a) 6
b) 7
c) 13
d) 14
18. A haemophilic boy child has both |hi
most appropriate statement applicablje
a) his maternal grandfather is haemagp
b) his paternal grandfather i s haemagp
c) his maternal grandfather is nor magl
d) hi s pgataenrdnfaalt her 1 s nor mal
19. A nor mal man whose father was hae
whose father was al so haemophilic. Th
daughter. What i1s the chance of this
a) 0%
b) 25%
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c) 50%

d) 100%

20. The efausmeupl oidy i n human being |[is

a) thaimgmunction of homol ogous <chr oino

Sspermatogenesi s.

b) thedimgmunction of homologous c¢chr omno

c) thaeimgmunction of homol ogous chr oiIno

Sspermat agermas oogenesi s.

d) addition of extra chromosome durifnc¢

21Redyreen colour blindness in hdmaksg di

recessive gene. A nor mal woman whoseg f

a coitbdurmnd man. What i s taeghlthamgs eamq

are expected to be colour blind?

a) 0% & 100% respectively

b) 25% & 75% respectively

c) 50% & 50% respectively

d) 100% & 0% respectively

22. There are three genes in a chr omgsc

recombination percentsaglkb®,ethwetewme eXn &Y N

and X & Z is 29%. The corre<t sequernce

a) X Y Z

b) Y X Z

c) X Z Y

d) Y zZ X

23Whi ch one of the following canno& e

Law of Dominance?

a) Alleles do not show anlyarbd cetnari sn gr |eaa

such in F2 generation.

b) The discrete unit controlling a pgar

c) Factors occur in pairtrs

d) Out of one pair of factors one ij (

24. An organism has 50 epai rTsh eo fn uatbrea Loos

group in this organism i s

a) 25

b) 50

c) 75

d) 100

25. Sel ect the incorrect statement wi|tl

patient.

a) 1t i1 s an autosomal recessive disagr

b) the phenyl alanine is converted intoc
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ANSWER KEY

Q. NOCORREGCQ. NOCORRECQ. NOCORREG

OPTI ON OPTI ON OPTI ON
1 a 11 d 21 C
2 C 12 a 2 2 b
3 a 13 C 23 a
4 b 14 C 2 4 b
5 d 15 d 25 b
6 C 16 d 2 6 a
7 d 17 C 2 7 d
8 b 18 a 2 8 C
9 C 19 a 29 a
10 b 20 C 30 Cc
ASSERTIRENASON TYPE QUESTI ONS
Direct:idms the following questions,
foll owed by a statement edt relhcsiome &
(A) I f both Assertion and Reason ar €
explanation of Assertion.
(B) I'f both Assertion and Reason ar €
explanation of Assertion.
(C) I'f Assertion is true but Reason
(D) I'f both Assertion and Reason ar e
1.-An honey bees, female is diploid 3
R-Gametes are formed by meiosis in f
2.-Mendel had chosen garden pea pl ant
experi ment .
R-Gardepea are easy to grow and many
obtained within a short period of ti
3.-Mrosophil a melsamogaedtyemused i n gen
R-Drosophil a melsamogasatderl v avail abl
ANSWER KEY
1. B, 2. A, 3.C
SA TYSPEBUESTI ONS
1. During a monohybrid cross invol vi
pea plant, the offspring popul ations
Wor k out a cross to show how it is p
2. The map distance in certaindoBgas-t
uni t s, B and C is 2 wunits and bet wee
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these gene pairs will show more r ecagmt
reasons in support of your answer.
3. A pair of couple has four children v
gr ouip.se A, B, AB and O. Decide the |bl
the genotypes.
ANSWER KEY
1 Tal | C
Tt X tt
T t Tt tt
Tal |l Tal | Dwar f
So Tall Dwarf = 1:1
2. b EBOOW A W S .
A 6 u B 2 U
Since the recomkbnogtisendfreqgtl y pjro
map di stance, CD pair will show mor
3.Since the children have bl ood grojup
genotypes will be
AdIAA0 rA I
B OIBIBo rBj |
A Bd IAIB
O-i i
Thi sonlsy possible if their parentAsl®B hjav
and i . So, the blood groups of Aiplaraemd s
B@EI). Do the cross by your own to veri

CASE BASED

QUESTI ON/ CBQ

Aneuploidy is a cendiatuiserd wlhidc Istjou nicd
(failure of segregation) of homol ogpu
|l eads to the formation of a new cel |
chr omosomes. Consequently, the 1 ndiyi
monosomal synddiosneundNtoinon can occur |in
Mei osi s || o f the cellul ar di visi onl.
genetic disorders. Al t hough it resuyl t
errors i n matdrinalbomeli opsaitser nal and (ma
I nfl uence 1 t.

Q1 Which of the following conclusionti
aneupl oidy?

I .1t is the presence of an extra chijro
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m ot he
Mo S 0 me
al e i n

it An aneuploid cell differs fro
I iil.t can be |l ess number of <chblIDb
ivAneupIoidy al ways affects fem
A onIy
B.both i and i1
Cboth 11 and i1
D|, N and 1 v
Q2Considering the different phases
statements from the following.
I .Errors in meiosis | i's the on

i i Aneupl oidy always affects sex
I i iMost of the aneuploidy result
I n egg formation.

i v.Normdi sjunction in meiosis | can | e
diSJunction i n meiosis ||

A nily

B.both [ and i1

Cboth i1Vv and

D.i , N and 1iv

Q3The type of genetic disorders matr

di sjunction 1is

A.Chr omosomal di sorder s

B.Mendeli an disorders

Clncomplete dominance

D.AI I t he above

Q4 Assertion: All types of genetic di

chromosomaljsmnmomt i on.

Reason: Chr omedsiosnjad n ecntoinon al ways aff

i ndi vidual s.

ABoth assertion and reason are cor
correct explanation of assertion
B.Both assertion and reason are cor
correct enxpdfantahe oassertion
CAssertion i s correct but the reas

DBoth assertion and reason ar e
Answer Key

1. B, 2. C, 3. A, 4. D
LA TYPE QUESTI ON
Ql. A nor mal couple has a colour

suffering fr omst hhalrans seominaor ma |

S

I nc

bl
par e
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pattern of inheritance o
reasons how is it possib
ANSWER KEY

Colour blindness is a sex -linked recessive disorder, males are affected

more than females because the gene is located on X chromosomes.

Parents X°X XY
Carrier Normal Parents n O

XY
. Normal gene

Offsprings l O n O OTha)assemiagene

Severe
Thalassemia

f t hese t wo
| e.

Ganetes X°

X
Figeneration  X°X X°y XX XY

Carrier Colour Normal Normal
female blind  female male Noma ~ Thalassemia
male Treat

Colour blindness is a defect in which a person cannot distinguish
between red, green or both the colours from other colours.
Thalassemia is an autosomal recessive disorder. It is transmitted to the
offspring wh en both the parents are heterogeneous or carriers of the
disease.

CHAPT ER

MOLECULAR BASI'S OF I NHERI T

SHORT NOTE / CHAPTER AT A GLANCE F
KEY WORDS
1.DNA: Deoxo Nucleic Acid

2.RNA: Ri bo Nucleic Acid

3.Gene: A functional segment of DNA
4 Polymer: A complex chemical mol ecu
same/ similar units (called monomer
5.Purine Bases: Having two het-éArdemy ol
Guanine

6. Pyrimidine bases: Having a singl-e
Cytosine, Thymine & Uracil
7.Genetic Material: The chemical mo |

i nformation/ characters from one ge
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8.Replication: Cdapyinidhesef s DBNA a DNA| f
DNA mol ecul e

9.Transcription: Synthesis of RNA fr¢m
10. Transl ati on: Synthesi s of a polype

the information encoded in an mRNA| m
11. Mutation: A sudden, permanentchanijge

I n our genetic materi al
12.Ci stron: A segment of DNA coding ro
n

13. Exons: The coding/expressed seque|nc
14. 1l ntrons: The segment s/ sequencesd|in
appear in a mature or processed RNA.

15. Genetic Code: bEhHaveresl dthieommequence C
the mMRNA and the sequence of amino| a

16. UTR: Untransl ated regions of MRNA
the star(tbeamaddomnd after (t3®d$top cpd
17. Operon: A set / smeernite so/fargreannegse/ nucl € o1
which work together in a coordinated
18. HGP: Human Genome Project
19. BAC: Bacteri al Artificial Chr omosiom
20. YAC: Yeast Artificial Chr omosomes,|
21. SNP$i ngl e Nucleotidc”aNhFPo:Ihyracrrtemhtiihsmrqréo
a DNA molecule with single base dilff
22. Repetitive DNA: The sequences inf D
nucl eoti de sequences repeated many |t
23. Satellite DNA: During density grna
mol ecul es, the bul k j®NA pfeaarkmsa ntdh et hne:
which form minor/ small peaks are cal
24. DNA Pol ymorphism: | f the frequencly
trait) at the genetic | evel of a g| v
due t o mutati on I s. Odr, eattlrean tihtan i|9D

pol ymor phi sm.
25. VNTR: Variable NumbersTantdemaRepae|at

where a short nucl eoti de sequence |i s
(one after the other).
The DNA

1 DNA & RNA are polynucleotide e&pipns
made of monomers called nucleotidpes

2 DNA consists of two polynucleotidie
together by weak hydrogen bonds. He

3 Both the chains -paeaal egn aatih ot
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4. Nucl eoti de

deoxyribos
5 Nucl eosi de
6. Nitrogen Db

ensbgsae ¢trAbp
+ a phosphate
en base + pen
f

o Il D Il

aurines: A
b)Pyri midines: Cyto
c)Base PairigdgéeydAsfe
Types of Bonddiengveen su
bond
2 .
3.

Bet ween sugar & phosphate group =
Bet ween two consecutive nucleotide
Erwin Chargaff's rul e:

110 ma DNA, the proportion of A iIs equ
equal to C.

2[A] + [G] = [T] + [C] or [A] + [G]

(
-

& g LJ (‘] G
u<>~_}*f }r« -1 e Sal i e
! R

M I . C
H

Features of +tHhkreéiRoshlreecture of DNA
1. t I's made of t wo polynucl eot iids

t ut e dp hboys pshuagtaer, and t he bases
two chapasahhelk potarity. | t
| A3 'i t yt 'Ibée otABér has 3°

(@]
35

>
o
7 o e

i hgr base pairs (bp). Adeni ne
hymi ne from oppowiersast iSamdIl a
ded with Cytosiomaswi tAls tah rreees
comes opposite to a pyri midy
m di stance between t t wo st
two chains ahanded shnoa.
S 3. 4 n m and t he

qguentl vy, the distance bet ween

>SS C w»w — o -

h
S
r

O o D

;
T
c

OONTSTPhH,CT TsTWTNO
- oo - .
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5. The plane of one base pai st
ability

i n addi t-bondso EHonfers st
Packaqging of DNA Hel i x

ack | o
of t

1 DNA i s negatively charged which 1ifs
octamer havenghpogetitwe form nucl elos

2 Hi stones are positively charged a%
amino acid residues |lysines and arg
charges in their side chains.

3. Nucleosomes condense to f dremdmzhr ojma

stroumgded ectron microscope).

4 Hi gher | evel packac
DNA HI histone chromatin nkriegdtsom® n
chr omosomal (NHC) ©pf o
condensed structure|c
Histone C NT 0O MOS0 mMe.

octamer 5.Chromatins have dger
regions:

6. Euchromati n: Loosel
> ¥ — stains light and trpan
Core of histone molecules . .
RN aceve region.
i 7 Heterochromatin: |De
packed, stains dark and transcriopig.i

THE SEARCH FOR GENETI C MATERI AL

1. Griffith's Transforming Principlje
S-str d&ilnnj ect | im*Mianidciee
R-strd@i>hnject | fMm*Mi eane clei ve

S-strain ( Heiatl nkielclted fmnt Mi ene clei v e
S-sstrain (Heatstkialiln@d&)lnjveBt I MmrtMi ane cdi
Concl usi od:r aiasmeor mi n@t rparnisnfceirprleed f r of|m
S-str diad enabled the R strain to becom
2. Biochemical characterization of tfr e

€

-By Oswald Avery, Colin MaclLeot9 &4 Majcl
-They purified biochemicals from heajt
enzymes.

R-StraiCarbohydr a$tesa-ticA N transf or matji o
R-Strain + Pr-8treaimm Nbof tSF ansformati on
R-Strain + -BNAaeM TSransformadStomi oof-1i Rt c
Strain

R-Strain + -BNAaoh S-DAlddlsetransfor mati ol
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Di gest DA it h DNase inhibited trans

DNA caused transformati on.

3. The Geneti c materi-fhasse BKAEHe meh

-This experi ment was the wuneq
materi al

-Bacteriophage havinhg Daddi dbab
nfected with E. coli

|

-Bacteriophage having protein capsul
sul phd&gr) (i nfectedcwil th

-The viral coats were removed from t
bl ender .

-Centrifugagsemar dte virus particles
-Bacteria infected with viruses havi
radi oactive. 1 .e., DNA passed from vi
-Bacteria infected with viruses havi
radi oacti vteei ns edi,d pmrot enter the ba

-This proves that DNA is the

Properties of Genetic Materi al ( DNA
A molecule that can act as a genetioc
criteria:
(1) 1t shoulednebreataebliet st or egpl i ca ( Rep
(ii1) 1t should be stable chemically
(iii) It should provide the scope faqg
required for evolution.
(iv) It should be able to express it
Charctéer s
Centr al Dogma of Mol ecul ar Biology
It is proposed by Francis Crick.

replication

DNA
DNA transcripti@ mRNA translatior‘ Protein
Eeverse transcription

REPLI CATI ON
-Replication is the copying/synthesi
DNA.
-Watson & Crick poaormpsoerevdatSievva mod e | (o

EXPERI MENTAL PROMOEOQOBSENATI VE MODE (

ui vocal

el Ve dPmwi

genetic

REPLI CATI ON
Mesel son & Stahl's Experi ment

(1958)
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Generation | Generation |l

N-DNA ™ N-DNA W N-DNA
" N-DNA
~ 7 N-DNA
RN o min W 40 min W
" N-DNA
Gravitational force , ARG x-ona

—» —{—ax> —{3
"N"N NN ‘NN " NN
Heavy Hybrid Light Hybrid

(Separation of DNA by Centrifugation)

-They d&rewaoanlia medium tMHEAI madhigdimi 6 |t h

heavy i sotopeN wans whnicconr por ated i nto| n
DNA.

-Heavy DWNA Could behedstfirmguinornfdal pp
centrifugation in a Caesium chlori de ¢
-E. col i C&NI Ime dfi uaonmwer e t i nmdcirura.d Fo
-l n generation |, density of DNM DvN A
&N DNA. i .e., oneN)stdarmome isg§ ralddl)(@ s |[ne
-ln generation |1, the extracted DNA| w
this hybrid DNA and of | ight DNA.
Process of Replication & 9

DNA replication starts atf |a point
called origin of replicatilon.

DNA replica3fe>3'in the olets DA

di remc.tio (parental strands)
Deoxyribonucl eosi de

trlphosphates serve dua os e I . e .
act as ubstrate afdiesou s ey
energy. \a

Two strands unwind a s epar¥ti\e t o
form replication f oa7K/ i contiesioed 5

I n presence of the emzyme=<DNA
dependent DNA pol ymer ageplication fork
deoxyribonucleotides join to form
new stdr @&4306di recti on.

Ol d DNA strand 3A506uhn dpeorlgaoreist yConti nuofus
Hence the new stsmddewdl hgbetrand)
Ot her strand wWhABM npergoesydi sconti nduol
forming Okazaki f ragmenat snew hsetyr g nod nb yt
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enzyme DNA |l igase. Hence th@&&5h@wgshg
strand)

Transcription

Copying of genetic information from
called transcription.

Il n transcription, both straodssef DN
l1.they would code for two different
fragment which would complicate the

machinery.
2. Two RNA molecules if produced woul
Transcription Uni't

Transcriplyon siart site

Promotes . - Terminatos
Structuzral gene lemplaie strand

Coding strand

A transcriptiloyn cuonnisti smasi nof three r e
1. A promoter: | o6 @tnhald (tupwamresam) . Bi
RNA pol ymer ase.
2.Structur al gene: FI anked by pr omo
3 A terminator: | ®@antlefldowwatdeam).
end of transcription.

o «QUoT >
mn -

Promotor is |l oca3@ddtofwattde tbampl at
Coding st ahred promotor i s I|bo&mmd eaf tto
coding strand

Transcription unit and gene

Templ| atte andn which RNA i§@8€rdamsea:rtiim%

1. Genes are the gimemcat iodn aINAs e

2.The segment of DNA coding for a p
3. Structural gene in a transcriptio
polycistroni c.

4 Monocistronic structur al genes: C
Seen in eukaryotess dndciomttraoms. e
split genes. The coding/expressed
whil e t-BgEpnessed sequences are ca
5. Polycistronic structural genes: C
Pol ypeptides. Seen in prokaryotes)|
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Transcriptiamyion egr ok
A single DNA dependent RNA pol ymerase
J

Initdation

o
IDNA helix

RNA
S ros o
the RNAs i.e mRNA, tRNA and r RNA
ldnitiatRNA polymerase binds to the
the initiation factor (sigma factior
2. El ongaitRiNAkn chain is sy®Bthaeasirzediiom.?5
ri bonucleoside triphosphates are @ad
compl ementarity.
3. Terminat iGnmce the RNA polymerase rfec
a terminati &acft@mectiorbi nds t o steh ea nRINA

terminates the transcription.
Transcription in eukaryotes:

There are 2 additional complexities:
1.Three different RNA polymerases ar ¢
RNA polymerase | transcribes 28 S|
RNA polymerase Il transcribes hnRNA
RM polymerase |11l transcribes 58S |rf
2. Primary transcripts (hnRNA) cont ai
undergoes the following processes n
-Splicing: I ntrons are removed an €

-Capping: Methyl guanmrosgicrme )t riisp haadsiper
end of hARINIAL ng (Polyadenyl ati on)
(2063000) are ae€ednedd to 3
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Geneti c Code

-The relation between the sequence o0
sequence of amino acids in a polypepti
-George Gamow suggested that the genejti
-Har Govind Khurana synthesised a
nucl eoti des.

-Mar shal Ni renberg synthesised prote|n
-Severo Ochoa discovered enzyme polyhu
enzymati c synthesis of RNA.
Salient features of genetic code:

n RNA

1. The codons are triplet. 61 codons |[co
& UGA are stop codons (Termination| c

2.Genetic code is universal

3.0ne codon codes for onHgenoeprei &ami BoOjuA

and specific.
4 Some amino acids are coded by more] t

I s degenerate.
5.No punctuations between adjacent cpod
6 AUG has dwual functions: Codes for [Me

codon.
Types of RNA:

1 MRNA gamsenger RNA): Provide templ af e
synt hesi s) .
2r RNA (ribosomal RNA): catalytic r ol e

34t RNA (transfer RNA): Adapter mol ecul

protein synthesis and reads the gene

lop & an amino acid acceptor end.
5

5'
—) U @
e ~L S A / . ~L_J b
L S e N S

g;ﬁzizi;- 3 "3
tRNA —( () ) tRNA —( (4 )
P S L
e =D TS
T [ullellal” anticodon
- A G U Codon U A C mRNA
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Transl ation (Protein Synthesis)
1. Charging (aminoacyl:at Amnho o&citRNA
(amino acid + ATP) + t RNA.

20 nitiatsBSmal l-ani subf the ribosome b
start codon (AUG)torThteRNA hEewiithh t me
with the first codon. The | arger g
by the initiator tRNA binds to for

3. El ongaiti ®Grecond ami noacyl t RNA b i
anticodon binds toAsepepnhddeodomd i
first and second amino aci ds. The
codon along the mRNA and amino ac
form a polypeptide chain.

4 Terminati©@mce the ribosome reaches
releagactor binds to the stop <cog
transl ation and the polypeptide ch

UTRmMRNA has equences that are no
regi R) They are require

— 37

Figure 6.13 Translation

Regul ation of Gene Expression

ar

0
a i

d

Il n eukaryotes, gene expression can Db

as:
ltranscriptional |l evel (formati on
2. processing | evel (regul ation of s
3transport of mMRNA from nucleus to
4 traasilonal | evel

But i n prokaryotes, gene expressiaon

only. One of the exampdtetoses )Q@mer @Wper
Lac Operon:

-Pr opos d&lda chogn dMo n ddd

-A polycistronic structural gene tieg
and regulatory gens.

-l E. ¢ a@alci operon consists of

73

3

o —

r

I

L U & 2 1



1. A regulatory or inhibitor ( i gene)
2. three structural genes:
i .z gene: Cogeaelsacftoasi dase. |t hydjro
gal actose and glucose.
I ly. gene: Cwdaremedsa. |t increases| p
cell to |l actose.
| lai . gene: Codes for a transacetylla:
Pl 1 ]P@I z | ¥ | a | In absence of inducer
= ‘ A Repressor binds to the operator region (0)
Re:wr:sggr:a\l{r\’ A and prgvgnts RNA polymerase from
* transcnibing the operon
Repressor
| P 1 | P@] z | ¥ | 2 | In presence of inducer
‘ ‘ Transcnption
Re‘;r?{s{r?‘l{x’\r\ lac mRNA
=
lnduccr/ ‘ ‘ ‘
O Q(b B-galactosidase permease transacetylase
{(Inactive repressor)
Human Genome Project
First mega project for sequencing off r
genes in human genome.
Goals of HGP
11l dentify all the genes i n DNA.
2.Sequencing of 3 billion base pairs | o
3.Store this information in databasefs.
4.1 mprove tools for data analysis.
5. Transfer related technologies to ofth
6 Address the ELSI.
Met hodol ogies of HGP: 2 approaches
1 Expressed Sequence $adsoEBdenti Fgc
genes that are expressed as RNA.
2.Sequence Annotation: Sequencing who
Procedure of sequencing:
l11lsolation of DNA
2. Fragmentation of whole DNA into s mal
3.Separation of fragments
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4 Attachment with vedt ¥A€ hhHet BAGs A
host .
5.Fragments are sequenced by using A
devel oped by Sanger.
6 . Arrangement of sequences with the
7.The sequences are annotated and as
chr omosomes.
Salientufes of Human Genome
1. Contains 3164.7 million bases & 30
2.99. 9% nucl eotide bases are same in
3.Chromosome | has most genes (2968)
4 Maj or portion of genome is made of

sequences.

5.1.4 imnll ocationshalsaev eNsA mglfd er enc

call ed SNPs (Single nucleotide pol

Ri ce Genome Project

-Rice genomes consist of 12 chromosomes and sizes of 380 to 430

Mb.

-A rice plant has more genes than a human being. i.e. about 45000

to 63000 genes.

What was the Rice Genome Project?

-In September 1997, during a workshop conducted in connection

with the International Symposium on Plant Molecular Biology in

Singapore, the International Rice Genome Sequencing Project

(IRGSP) was launched.

-Scientists from Japan, the United States, European Union, China,

Korea etc. participated in the symposium.

- The IRGSP predicted to complete the project in ten years at a cost

of around 200 million dollars.

Objectives of Rice Genome Project

The objectives of the rice genome project are as follows:

1. Discover the function of every gene in the rice genome by the year
2020,

2. To find the functional diversity of alleles

3. Use the findings of functional genomics research to rice genetic
improvement

ar

ut

h e
S |

- A N O

Sdient Features of Rice Genome Proj ¢c:

1. Rice has a genome size of 389 mb. 370.7 mb has been
sequenced, 18.1 mb unsequenced.

2. Sequenced segment represents 99% of euchromatin and 95% of
rice genome.
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3. A total of 37,544 rice genes have been discovered.
4. Repetitiv e DNA constitute about 50% of the genome
5. 2859 genes unique to rice and other cereals.

Applications of Rice Genome Project

1. Improve efficiency of rice breeding.

2. Improve the nutritional quality of rice.

3. Rice mutants in large numbers and types have been create d
intentionally. It aids in the enhancement of molecular products.

4. Rice genomics is an open -access journal dedicated to rice
genome research.

5. Understanding plant evolution.

DNA Fingerprinting (DNA Profiling)

-Technique to i dentify si moif|l ahiet D&NARA

of 2 1 ndilvti diusaldsevel oped by Dr. Al
Basis of DNA fingerprinting

ec

-DNA carritceosdinmogn repetitive seqgquences
tandem repeats (VNTR). VNTR is speci

Steps (Sout helrerc hBili agtutei)n g

1.1 solation of DNA.

2. Digestion of DNA by restriction
3.Separation of DNA fragments by
4 Transferring (blotting) DNA fra

me mbr ane.
Hybridization by radioactive VN

o O1

Application of DNA fingerprinting:

1. Forensic tool to solve paternit
2. For the diagnosis of genetic di
3.To determine phylogenetic statu

QUESTI ON BANK

MULTI PLE CHOICE TYPE

1.1 n a rDaNMAd stthe nucl eoti des are |
(a) glycosidic bonds

(b) phosphodiester bonds

(c) peptide bonds

(d) hydrogen bonds.

2. The net electric charge on DNA
(a) both positive

(b) both negative

e

ge
gm

TR

Det ectfi ohnybori di zed DNA by autoradi

e

n n<<

n k

an
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(c) negative and positive, respectivel
d) zero.

3. The first genetic material coul d b
(a) protein

(b) carbohydrates

(c) DNA

(d) RNA

4. The human chromosome with the high
I n them are respectively

(a) chromosome 21 and Y

(b) chromosome 1 and X

(c) chromosome 1 and Y

(d) chromosome X and Y.

5. Who amongst the following scientigt
devel opment of the double helix mode
(a) Rosalind Franklin

(b) Maurice Wil Kkins

(c) Erwin Chargafttf

(d) Mesel son and St ah

6. Whi ch olf|l awiend steps in transcriptiji
pol ymer ase?

(a) I nitiation

(b) El ongation

(c) Termination

(d) All of the above

7.1 f a double stranded DNA has 20% g
percentage of adenine i1 n it?

(a) 20%

(b)) 40%

(c) 30%

(d)%w60

8l f the sequence of bases i n one str
would be the sequence of bases on caqg
(a) ATGCATGCA

(b)) AUGCAUGCA
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) TACGTACGT
) UACGUACGU

9. Synthesis of DNA from RNA is expl gir
(a) centr al dogma reverse

(bryeverse transcription

(c) feminism

(d) all of these.

10. The structure i n dehrmeamastowh esge evni eawse
under electron microscope are called
(a) nucl eoti des

(b) nucl eosi des

(c) histone octamer

(d) nucl eosomes.

Select themancbedepaliyy.
) I nitiadbAOB codons

) StopoUlAmMAl,onBAG, UGA

) Met DAUGI ne

) Ant iden®RMNAN s

12 Amino acid acceptor end of tRNA | 1ie:
( abpe n d
( b3%e nd
(c) T VC |l oop
(d) DHU | oop.

13. During translation, gedtilvatked damijnc
process i s commonly called as

(a) charging of tRNA

(b) discharging of tRNA

(c) aminoacyl ation of tRNA

(d) both (a) and (c)

14. To prove that DNA is the genetic |me
|l sotopes were used by H=®2)s hiery anpgle Cihae
(a3 and

( b3 aRsd

(2P and

(dIN and
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15.1f the sequence of bases in coding
then the sequence of bases i n mMRNA wil
(a) TAAGCTAC

(b) UAAGCUAC

(c) ATTCGATG

(d) AUUCGAUG.

16. 1 fsetgqoueence of bases in DNA iIis GCTJTA
of bases in its transcript wild/ be

(a) GCTTAGGCAA

(b)) CGAATCCGTT

(c) CGAAUCCGUU

(d) AACGGAUUCG.

17. 1 n eukaryotes, the process of pragce
Il nvol ves

(a) removal of i ntrons

( bc)appi M@ nat

(c) tailing (po3dgmadenyl ati on) at

(d) all of these.

18. Which was the | ast human chr omos gme
sequenced?

(a) Chromosome 1

(b) Chromosome 23

(c) Chromosome Y

(d) Chr omosome X

19. The RNA polymerase heosl oenzyme transe
(a) the promoter, structural gene and
(b) the promoter and the terminator |[r e
(c) the structur al gene and the termir
(d) the structural gene only.

20.En cothe | ac operon gets switched| o
(a) |l actesentsapd it binds to the repr
(b) repressor binds to operator

(c) RNA polymerase binds to the operfat
(d) |l actose is present and it binds |toc
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21. Which out of the following statemer
(a) Genetic code I s ambiguous.
(bGQenetic code is degenerate.

(c) Genetic code iIs universal

(d) Genet i c -ocvoedrel aipsp innogn.

22. The mutations that i1 nvolve additifor
single base pair in a gene are referre
(a) point mutations

(b)) Il et hal mutati ons

(x silent mutations

(d) retrogressive mutations.

Select the correct match of enzyme¢

23

(a) DNA podyymetrrassei s of DNA strands
(b) HedWrwisredi ng of DNA hel i x

(c) Ldgmisres together short DNA segment
(d) Alhle scef

24. DNA replication takes place at |
(ahx G

(b) S

(cr G

(d) M

251 n a mRNA mol ecul e, untransl ated 1 e

( abpdend (before start codon)
( b3pdend (after stop codon)
(c) both (a) and (b)
d)Ys0end onl y.

26. UTRs are the untransl|l ated regions i
(a) r RNA

(b) hnRNA

(c) mRNA

(d) t RNA.

27. Which of the following statements i
(a) i n most of the cell s, DNA mol ecul e
(b) Compl et e imolryedemtsiedde from t here.
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(c) mRNAs are produced there.

(d) DNA replication takes place ther
28. The sequence of structur al genes
(a) Lac a, Lac vy, Lac z

(b) Lac a, Lac z, Lac vy

(c) Lac vy, Lac a, Lac z

(d) Lac 1z, Lac y, Lac a

~

NS

29. Humammgermonsi sts of approxi matel\
(a) 3%Dbjp 10
(b6 10bp
(c2)0, O®205, 0O W
(d) 2.42p]. 10
30.Chemically, RNA is (i) reactive a2
(a) (1) equally, (i1) equally
(b) (1) Il ess, (ii) more
(c) (i) mor e, (i11) | ess
(di)) (more, (1i) equally
ANSWER KEY
Q. NOOCORRE(CQ. NOCORREQGCQ. NOCORREGQG
OPTI ON OPTI ON OPTI ON
1 b 11 d 2 1 a
2 C 12 b 2 2 a
3 d 13 d 23 d
4 C 14 b 2 4 b
5 d 15 d 25 C
6 d 16 C 2 6 C
7 C 17 d 2 7 b
8 C 18 a 2 8 d
9 b 19 d 29 a
10 d 20 a 30 Cc
CASBASED/ SOURCE BASED QUESTI O

Q1.

The Human Genome Project I's an i1
whose primary mission is to deciphaegr
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pl et e human genetic mat erlladk h i ¢les
tained wi tomen atnlde pgerni de resear cjh
S genetic information. This ambi (i
i solation and analysis of genetic
vide scientists with powerful nheeyv
el opment of di sease and t o crept
vention and treatment. These dispr
so Mendelian diseases that resugl
e .

What i
Wh a t
Wh at

¢

1

® =~ =M= 3300
S5®®D®<O® 5 3J

S meant by Genome?
are oheHG®B2al ( Any t wo)
are the assumptions on

whi ch

rROWNRFRQOT QT 00
N

Name t term used for mutati on |

DNA

by
St ahl

rep

scientists

he
| i cat es

Matt hew

t hrough

t he

s emi

Me s ell.s o Me saenlds

conducted

an

conservative.
nitrogen salt
IN was 1 ncorp
was heavier t
contailMNi.ngrhen
contaiMN.ngAfter
mul tiplied ins$ol
Il ts density was
t he | ilg\NaD NeA. Thi s
mol ecul e
strand
i nter medi
1.1 n
t he

or at
han
t h

ate
Mesel son
basis of

(a)
(c)

colmpl et es

and

Physical

2 E. DNA

They
(15NH4CIl) I
ainamtso ol otDINAt e d s
ned
e t he
0
a
[

wifN-bl donetrand

wa s( sfeeatonmesde r vati ve
bet ween :
SNabbneopéyi mendj f

Radioactivity

experiment to
grew bacter.i
abel
d
he DNA obt ai
transferred
e generati on,
®od theyDNA and
ter medi
i S

e
t
y
n

tw
n

because dur

and a

replicat

h e W O

t t

Fi
obser

(b)
vd)
replication in

um
| e d I Nvi

IcNenmep

l trat.
i DPansity

(a) 15
(c)
c h
(a)

Wh i

18

Chemi cal
£s Cl

(c)2CCs

miutz2& mi nut es
midhutseGE minut es
essenti al
2CE s

Cs Cl

f or -

(b)
(d)

co

pr

f

w h

eV

at elfl‘ﬂrrt\lloveavj
I n

e

Q
¢
anp

densi
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4. | f Mesel son amentStiafil ¢cenexmpee d
i n bacteria, the ratio of N15/ N15:
i n the third generation would be:
a. 0:2: 2
b . 1:4:0
C. 0:1: 3
d. 0:2:6
Q3.

Two bl ood sampl e@bda o Bowairsp ecd st
Deart ment along @bftrlmmsdamel eér i me s
Depart ment was assigned the respo
and matching t
the scene of t crime and rtihter eby

Patemal chromosome ~—{ I ) [ —

Maternal chromosome —{ I A
Chromoscome 7 Chromosome 7
C  EEREE:EREE] 1 . _ EEEFEEEEDR % |
L EEELE Y " ol LEELLL N ]
Chromosome 2 Chromosome 2
E_ LT ERELT ¢ A AT i3 = R B B ]
L W BM OB ME W OB ONE OB M P Y 1 1]
Chromosome 16 Chromosome 16
[ DNA from individual (A) ] [ DN.—\fromx’ndwidualfB)J

tandem repeats 12 £
| | 1 §
0 11 ar w0 &
I ’ 9
Chromosome 7 . 3 s
C_EEEEERREL 21— T sg
C EEEEEEE] ) —> [ 5
Chromosome 2 T 5
L RN R N )f -4, ;
B e P >
Chromosome 16 ; ; 1 £
[ DNA from crime scene (C) J Amplified repeats, separated by size

on a gel, give a DNA fingerprint

1. I n genetic fighgedref emMsi hg, t he
a.A radioactively | abelled doubl e
b.A radioactively | abelled doubl e
c A radioactively | abelled single
d. A radioactivelg sabahded RBRNAgmol

2 What dioiersi sabaendni teosadmebhi ia rel

fingerprinting?

Q3 How does polymorphism arise in a

he samples of the susyg
he

f o
N

0)
ce
ns

S
S
S
e

s
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Q4State the steps involved in DNA Fi
manner .

Q4.

The gemesa cel l are expressed to pe
a set of functions. For examygla¢e¢ acit D
I's synthesized by E. col i, It I's u
di sacchari de, | act ose I nto dalcaet o
them as a source of energy. Hence,ﬁ
around them to be wutilized for ene
require t he synthesis ofgaltahcet o €inad
devel opment and differenhbiadubbh of ge
a result of the coordinated regul atji
genes.

1 Whi ch one is not a part of transc
a The inducer
b. promoter
c. terminator
d. structural gene
2 . The correct option regarding t h
foll owing 1 s:
a | ac operon is switched on 1in
b. |l ac repressor binds to the |
c.betgal actosidase is the only
guantities when
| ac operon is turned on
d. |l ac operon messenger RNA is &
3. Il n a <cell, as per the operongem
governs the chemi-cal reactions by
a I nhi biting the substrate iIin t
b MRNA transcription inhibited
Cc. engymetion inactivation
d none of the above
4. I n E. col i awheompedrocenrs gehtes Iswi tche

ANSWER KEY
CASE BASED/ SOURCE BASED QUEST

O

me

Q1.

1. Complete set of genes of genetic mat
2. (1 )To 1 dentify all the genes in huy

i n Database, (Any two correct)

3. DNA smgiung and Genetic engineering.
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4. Point mutation.

Q2.

1. d

2. b

3. d

4. d

Q3.

1. C

2 Minisatellite: the repehd®0nlgasaipaigio:
Mi crosatellite: the rep@&altasng mpaintg.c

3. Polymorphism (varitaita olnevadl )t heaer igeens

mut ati ons.
4 Steps of

DNA Fingerprinting:

I .DNA i solation

i i DNA digestion with restriction enjzy
I T iIDNA fragment separation by electrjpp
i v.Bl otting

v. Hybridizati on

vi .DNA visualization under UV Il ight.
Q4.

1. a
2. d
3. b
4. I n sbhaecpref | actose

LA TYPE QUESTI ONS

Ql. The Hu man Genome Project was arf
research project with the goal of d
make up human DNA, and of identifyihg
of the genes ofgendme hfurmam both a |[ph
functiothadndpoilntt started I n 1990 aipd
2003. The methods involved two major
pat hway t o under stand human bi ol ogy,
di sease and prevendgortdcderuss.ands of di

( a¥h a't ar e
Pr ojoect
(b)ydenti fy
and what
(dName t he

the two maj or & ph@ruoneacnh eGse njonr

one meft htolsi atlb otveok t he Db n
was the blind approach?
commonly used two vectors| i
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(dd he scientistdhienwdlowed pirroj ect e
mil I ion pecul iianr tlhec algierana@ B a me t h
| ocati ons and rsdvwdleutainggnamy si gni f

(eApart from wormpkimgafpnaethemat ed DNA

Frederick Sanger wasorahsohsogeadili
devel opment. What was that devel op
Q2. Lac operon contains genes invol
one ofcltaltesi ¢ exfampdrees regul ati on i1
very we | | expl ains t hat It I sl tc
environment al conditions t hat regu
operon also illustrates tlhgeneewbeph

key feapuokabnpyot.ic genes
' student based on the abc
|l ture plates to study th
culture plate he proviHkH.edc
reEapl ain the observation of t

i
mw
(=)

the other cult uer.e apolltalt eyt hlea ggora
I nk t he operon wor ked I n t his
nswer by giving a suitable explan
Why is Lactose termed as inducer?
Q3.
(aDNA replication occur i n smal.l rep
entire | ength. Give reasons.
(bDNA replicamitomuiosis and disconti nu
fork. Justify and explain both.
(cDuring which phase of <cell cycle d
(dihe discontinuously synthesised fr
enzyme. Name the enzyme.
Q4. How did Alfred HeCbhheg andi Mar ah
conclusion that DNA is
the genetic material ?
Q5. Il n a series of experiments with
concludedstrmhaitn Robacteria had been
a) SCenerbhdao gpmaoposanmc iby Emi c
re any exceptions to it? Support
mpl e.

Expl ain how t he bi ochemi cal
ansformindw®s i det pl emi ned, whi ch w
ri f& iegxperi ments.

~ Q D~
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Q7 The f

Q8 Observe t

Q9 Study

ol | owi

ndg

-E-I-

( &N)ame t h
mol ecul
genetic

(Menti on

(Expl ain
I's 1T nvol

e I e
S P
e

f

OO mwWaooSo

S
i
cCo
it
t h
Ve

he

Intron

Exon

5

(aBxplain and il
hnRNA?

(bGene encodi
mutation i n

pol ypepti de,

ng
a

sch
vV e

t he

ac operon

gi

stat.i

t he

I S

st

nti
rotein

wa s

I r st

segment

|l ustrate t

RNA Pol ymerasafl exn d
Expl ain

cel |
ng

emat i
n bel

c

wh o

of

ow and

figure

FAetinboan ine

of

4. M RNA

he

of

S

steps

i ts

reasons.

representatio
answer

p i p 0

(al)h e

me mbr ane of a

actifveeszymeoper mease

bacter.]

um has

been

an

postul ated
synt hesi s.
postul ated?

roylnet hhensipsr.ot ei n
step

Wh

protein

MRNA gi ven

present

N

t

b
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how wi | | It affect the | ac operon?
(bhhe protein produced by the I gene
unknown reasons. Explain its i mpag

the reason.
(chf the nutrient medium
J

or the bac
operon be expressed? ti

f
us fy your
Q10. (a)l denti fy giving reasons the
studying the following nucl eond dand
pol ypeptide translated from it
5dUG UUU UCU UUC UuUBosUCC UAG
MetPh&Se-Phd hSer

) Calculate the | ength of DNA of
502 base pairs?

MARKI NG SCHEME

Q. N PROBBALE ANSWERS MA R K

1 (a)Expressed Sequence Tags/Sequence Annotation 1 X

(b)Sequence Annotation & This blind approach

involved sequencing the whole genome (coding

and non -coding) and later assigning functions to

the different regions.

(c)BAC(bacterial artificial chro  mosome

and YAC (Yeast Artificial Chromosome

(d)SNPs/for tracing human history and also

helps in finding chromosomal locations for

disease associated sequences.

(e)For determination of amino acid sequences in
proteins.

2 Figno.6.14
(a) Lac operon diagram in pr  esence of inducer g X

(b) No, because in the absence of inducer
lactose, the regulatory gene, | produces a
repressor protein that binds to the operator 1
site and prevents transcription of structural
genes so operon gets switched off. 1
|l t regul ates swint cohfi ntgh eo fofj
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OIDINA being very |l ong, req
for opening along its enti
ODINA dependent DNA pol yme
pol ymerisation only ba& &one
Correct explanation

(c) S phase

(d) DNA ligase.

Her shey and Chase conduct
on bacteriophage and prov
genetic materi al

(iHMhey grew some bacteri o]
medi um that contained rad

(P’ and some in another m
radi owaectSiul BBRurr e(specti vel
(iIMi)ruses grown in the pr¢

phosphoPPluscént ained radio
(iSiimi Il ar viruses grown il
radi oacti vei®)Sud erhtuai fed r
protein.

(iBopt h the radioacti ve tvo I
infect E. coli separately
(v9oon after infection th¢
gentl y agn taatbhettdondemove v
from the bacteri a.

(vlih)e cul ture was al so cel

the viral particle from t
(vii )t was olhsder wvend yt r adi
(P> was found associated
ands*y was only in the sur
and not in the bacterial
(viiiThe result clearly in
DNA and not protein coat
cell and tihiasg PNAves tt he
material that i s passed f

not protein.

OR Fig 6.5 NCERT page
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F. Griffith (1928), condu
Streptococcus pneumoni ae
pneumonia). He obsertvieids t
bacterium, one forming a
(8ype) with capsule, whil
col oni-tespdgd)R wi thout <capsu

type cells were injected

due to pneumoni aty pemnell
i njectdde miace, mice sur.y
kill-egp8& cells were injec

mi ce survived and there w
pneumoni a. When -themd |vkesr| d
mi xed witthype veelRl s and i
mi ce, the mice #Bpedtddesy
of pneumonia. He concl ude
type bacteria caused a tr
type bactetrypeibaot &ri a.

a .

replication

transcription . transiation
DNA mRNA protein

Yes I n some Viruses
i n reverse direction [/
= J +
eg. Any Retrovirus /
(b) Protein and DNA and RN
heat kill ed S sStrraeipnt o/c oscntou
Di pl ococcus pn8&8umoni ae
Protein + Protease trans
to S type) = 1
RNA + RNAase transfoRmati ¢
type) = 1
DNA + DNAase transformatio
Hence DNA alone i1Is the tr &
i ndependent of the other p




(a) Francis crick, soluble
(b) On one hand it ree aodtsh ety
hand binds to specific ami
(c) Charging of tRNA/ Amin
activation of amino acids

and |linking them to their
(a) The hnRNA undergoes pr
and tailing followed by S
unusual nucl eoti de -einsd aodfd e
met hyl guanosi ne tri phos
adenyl ate resi2l0@@G0g( &b oaudtd
3Aend in a template indepe

hnRNA undear gpaoedosc ess wher e
removed and exons are join
splicing. (BHx 6 =3 mar ks)
(b) The process of translation will not happen, thus the
polypeptide

synthesis is stopped/ hampered. (1 Mark)

The reason for the above is: RNA polyme rase |
transcribes rRNAs which is the cellular factory for

protein synthesis. (Y2 Mark)

RNA polymerase Il helps in transcription of tRNA

which is the

adaptor molecule/ that transfers amino acids to

the site of protein

synthesis. ( %2 Mark)

(a) When the active site of enzyme permease
present in the cell membrane of a bacterium has
been blocked by an inhibitor, the lactose is not
transported into the cell (1 Mark). As lactose is the
inducer, the lac operon will not be switched on.
(1Mark)

(b) Since the rep ressor protein synthesized by the i
gene is

abnormal, it will not bind to the operator region of the
operon (1Mark), resulting in a continuous state of
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transcription process. (1 Mark)

(c) No (2 Mark), because galactose is not an
inducer/ itis a producto  flactose metabolism (*2
Mark)

10(( a) . 4 +
(1 )The codon is a triplet
are triplets

(11Qne codon codes for on
hence 1t iIs unambiguou
UUU codes for serine,
et c.

(110OnNe amino aci dd ckayw mer ¢
one codon. Hence degen

(1 vAUG has dwual function
met hi onine and it also
codon. AUG is seen at

pol ypeptide chain.

(v)(iv) UAG does not <code
hence is call ed dtemad sc
of transl ati on. No ami
UAG in the polypeptide
Any Four

(b) . Di stance between two
0. 34 0@m

The I'ength of DNA in bacte
48502 | DOEM4 |

=16.49 x10 % m

CHAPTEREVOLUTI ON

SHORT NOTE / CHAPTER AT A GLANCE FPR
KEY WORDS
Evol u-tliton s the study of history of i

Big Ba&ndiuge explosion inhcobmpgaveat|ec
uni ver se.
FossResmains of hard parts of I ife fqrr
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Homol ogous - OGrgans I n di fferent or gart
similarities in structural pl an but |pe
Anal ogous - Organs iifrf erdent organi sms |
similar functions but not anatomicaljl
Di ver gent -EDveovleulto porme nt of the same ¢t
ani mals of the same group along di f fler
to different needs.
Convergent -EDiofl fuen emt structures eV o
function and hence having similarity.
Adaptive ¢ alde aproomess of evolution |of
given geographical area starting frpm
ot herasarod geography is called adapt | v
Natur al s eNlag autriadn sel ection is a ©prjoc
variations enabling better survival a
greater number of progeny.
Speci aProomess of formaties dfr omews tpip!
speci es.
SaltatSiogle step | arge mutation that 1
EVOLUTI ON
-Deri ved fr omcélvaotlidneermen s dt o unf ol d or | u
-1t 1s the history of |ife on earth.
ORI GI N OF LI FE
1. Creation of Uni vdreose y(Bi g Bang
-Uni verse is about 20 billion years pl
-Origin of universe was by a single nu
physical ter m.
2. 0rigin of solar system and earth
-Earth was about 4.5 billion years of d
-Water vapour, methane, ammenicoavamcecd 4
earth surface
-UV rays broke up water into hydrogeh
-Li fe originated about 4 bya.
3. Theories of ©Origin of Life
a. Theory of s-pecfiealwacsr ecateiaccred by spm
power, the god.
b Theory of -Tphaenosrgye mprmaina per mi a/ cosmoio
given by early Greek thinkers states t
came from outer space and developed [ir
c. Theory of Spontaneous JgTeheeoarayt ioofn |/
spontaneous generationingshated thain decd
rotting matter | i ke straw, mud, =etc
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-Loui s Pasteur rejected the theory o

demonstrated that Ilexfiestciannge Ifirfoem pr €

-l n his experiment, he kepdt &nillliede d|efa
another flask open into air. The 11 fle
new | i ving organisms evolved in the|[sce
d. Theory of chemical-Haelvibd rud i-tolhe @ \a L@S
that | ife origexiastedAdd  vomgproe gamsi @a@niio
formation of | ife was preceded by cher
the earth that favoured chemical evaglt

volcanic storms and reducing a4 mdd#Hpher
water vapour, etc.
Experi ment al ChreoofcaflorfEvol uti on of Lif
Mi |l®Beexperi ment provided experiment gl
evolution.

To vacuum

pump
SR

Spark
discharge

—» Water out
Condenser

<«—Water in

Water droplets

Water containing

Boiling water organic compounds

—— Liquid water in trap

-The experiment was carried out by S|L

-He took a closed flask contairviarpg)uthz
800AC and created electric discharg
I n primitive atmosphere.

QD

- After a week, formati on o f ami no
mol ecules | i ke sugar s, nitrogen bas
the flask bByienhests.

1”4
(7))

- Anal ysi s of t he meteorite al so re v
compounds.

-Chemi cal evolution of | 1 fe was more| o
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EVI DENCES OF ORGANI C EVOLUTI ON

1.

RocKorm sedi ment sssaatdi anc@® bsmswast hi nd

arrangement of sedi ments one over tfF
eart h.

-Di fferent aged rock sediments <cont
who died during theediomenatt.i on of t he
- Some organi sms appeartr | i ke moder n
extinct organisms | ike dinosaurs.
- A study of fossil s I n di fferent
geol ogi cal period in which they exis

-The study showed thatveid fei mer mad\
forms are restricted tosacealrd aHein ge,o

of |I'ife have evolved at different ti
2. Evidence from morphology andl tompm
the similaritiesamaoadg dt héermnemaas s ms
those that exi sted years ago. The
study of external and internal struc
A. Homol ogou-s org
-The organs with s
design and ori gi-t
functions are gal
organs
-Homol ogy I n org
common ancestry.
-Homol ogy i s basecd
evolution. The same structure devel ¢

t

-Exampl ebomeki mbs of some animal s |
have similar anatomi cal structur e,
carpal s, met acarpals and ph/%i!%{a;p?es.
Ot her exampl es of he\mﬁo;_l,__ogy’(ﬁ;,{ﬂ
vertebrate hearts rnalion %\[>
I n plants also, thornsse 1 (g
Bougainvillea and Crecurpe

represent homol ogy.

0
evoluti on.

Evidence from PRhdlaeeonbbloggy i1 s the

adaptations to different needs.
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B. Anal ogous organs
-Organs which are anatomically diffejre
called anal ogous organs. For exampl €,
-Anal ogy refers to a siet uat ihoomod xoagoyt. | y
-Anal ogous organs ar e a result of Co

evolution in which different structjiur
hence, have similarity.

-Ot her examples of analogy are eyes |[f
o f pen@uidns ol phi ns. |l n plants, sweegt
and potato (stem modification) .

3. Evidence from-embryol ogy

-Study of comparative embryol ogy g h

devel opment.
-The principles of embryonic devel opjmne
-Er nst Haeckel propmhenmdgd of herecapilt
Bi ogenetiwhilcehw st at es t hat an I ndilfvi
devel opment (ontogeny) tends to repla
Il ts ancestor s (opnhtyolgoegneyn yr)e,c aip.iet.ul.at efs
4 . vei dence from btochemistry

-Similarities in proteins and genes |peEe
di verse organisms give c| ulehse steo bcioongninoe
similarities point to the same sharegd
among divamisem®ergg

5. Evidences from Natural selection
Before i ndustrialisatbuonngnl1EnQ@S an gno
observed in the tree trunks i n whiacgh
t han dark winged mot hs.

After i ndust-rDiualiinsgatli9?2n0:s |, t hearek weirireg
moths 1 n the same area.

-This was due to the I|light I ichens o
mot hs cbul de i denti fied by t he pr
i ndustrialisati on t he tree trunk blec

moths survived better.
-Thi showed t he popul ati onrnadapat samyib
i ncrease population si ze.
Evoluti on by Ant hr opedglehrei cf oddtoiwa m:g s
examples of evolution by anthropogeni c

110 ndustri al mel ani sm
2 Herbicides and Pesticifdecrr@pmstant)
3 Microbes resistant towards anti bi t
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Adaptive r-adiation

Adaptive radiation is an evolutiona
stock gives rise to new species ada
o f i f e. Ex ampbsesf ianrctheBar wieme s mall
whi ch Darwin observed in Galapagos |
1. He observed many varieties of fin
2. All varieties of finches -ehaatd negv ofl
3. There was alternation men tloe ak:¢
Il nsectivorous and some vegetarian.

Australian Marsupial s: A number of
ot her evolved from an ancestral sto
continent.

Lamar& kt heory

1.1 nna
2 . Use
3. Effe
4.1 nhe

Lamarck gave

trees

this acquired
Giraffe, sl owl

Dar ws nt

te tendency.

andsediosfu or gans.

cts of environment.

ritance of acquired character

the example of Giraff
had to adapt by elongation o
character ektdehgngemn
y over the years ¢ amg

heory of evolution

-He was influenced by Population the
-Al fred Wallace a naturalist who wor
similar conclausiodn Dairkna nt.h
-Dar w8 nt heory i1 s also known as Theory
based on the following factors:

1 Rapid multiplication

2Limited environmental resources

3. Struggle for existence

4 Survival of the fittest

5Variation

6.0l nhietrance of wuseful wvariations

7.Speciation

Two

key concepts are
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a)Branching descent
b)Nat ur al selection
Mechanism of :evolution

-Evol ution for Darwin was gradual

were smal l & directional

-Hugo de Vries base@&vemg hgrsi dpromoskeo s B d

mutation theory of evolution.

-Mut ations that are random and direc
-Speciation i s d(usei ntgol es asltteapt iloanr ge mu
Har dWei nberg Principle:

-Har dWei nberg principle is also call e
frequency remains constant from gene
-The gene pool (total genes and t hei
constant and is stable, this is cal/l
-Sum total of all allelic frequencie
-Consider tswofalal ggleme as A and a

-l ndividual frequencies can be named
-l n diploids, the freqguency of AA is
-Hence, the f2or Bplga +i=glpvhi ch i s a bi

an

~+
[e})

-~ o

la}}

vJ

a

nc

of (?wvhg)ch can be appl i edn ttoo af niyn dp ocopuut

frequency.

-Di sturbance in genetic -&Nguinbiebgi wem,
. e. , change of frequency of all el es
as resulting in evolution.

-Factors affetWeimbeHgr gyi nciple is

1.Gea Migration
2.Genetic dri ft
3.Natur al selection
4 Mut ati on
5.Recombinati on

1. Gene mi §Taei dmansfer of section (

place resulting in a change in gene
popul ation is called gene mir@tatinon
gene f 1l ow.

2. GenetieThHeai fandom change Il n gene
chance I S call ed genetic dri ft. S
frequency 1Is so different i n the nj
di fferent speci@as$ amdftleed oopgl adtnee
Hence the effect iIs called founder e
3. MutatTlhem: spontaneous change in th

i ndi vi dual iI's called mutation.

I d
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b
f
a

4. Genetic r ecpo mlEixmcataingre of
chromati ds olodgoluem chr omosomes
called genetic recombination. Var i
gametogenesi s, or due to gene fl ow
frequency of genes and alleles iIin fu
5. Natur al sTehlee cptrioocne ss by which bett
th usef ul variations are selected
progenies is called natural selec
Stabiliziodngds ¢li @datail an at bot hnttrh eg

genes
dur i

[
f

W
0
a
r
a
Vv
b
C

a

c .

el ati ve
verage
al ue.
Direc
ontri bu

l'y fewer
phenotype.

ti
t e

t

of fspring

on-alnds eli efdautail sn at

reduces

el

t o

t

t he

h e

t her

N
vV ar

o

morto of ispnerggs generati o

ue ot her than
I ndli evd tdiuand s

cquire val

t he

at

me

an
bot h

c h

n,
ar
e

Di srupti veod
di stribution contri b@te momoee i odif sipd u
peripheral characeeadsvafuehatdbethi but

- M

Peak gets higher

by natura

with phenotype

()

Number of individuals

_ )

7.8 DMagrammatic representation of the operation of matural selection on different
trafts : (a) Stabilising [b) DMrectional and (c) DMsruptive

A Brief
1. About

Account -of Evolution
2000 million years
appeared on earth.

2. Some of these cells haxd the
3. Sl owl yceslilnggshieeamga beca+e |l rhwll tair | i

ago ( my a

abi |l i
f
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4. By the time of 500 mya, invertebra
5.Jawless fish probably evolved arouy

6. Sea weeds and few plants existed p

7. We are told thatstthlattiirsvaded alna rs
8. Fish with stout and strong fins ¢

water. This was about 350 mya.

9.1 n 1938, a fish caught i n South A

whi ch was thought to be extdi hobef Th

i nto the first amphibians that |iveg
ancestors adfaymddergrs and sal amander s

10. The amphibians evolved into repti

11. 1 n the next 200 million years or
Somef these | and reptiles went back

reptiles probably 200 mya (e.g. | cht
12. The | and reptiles were the dinoszeé
20 feet in heightt i&redtlkrad hdagger

13 About 65 noysaagurtshesudddnenl y di sappe
The cause might be climatic changes
birds. The truth may |l ive in between.
9. The first mammals were | i ke shrews

EVOLUTI ON OF LI FE F(

65 my| Dinosaurs eidsamped&in rst n
evolved

200 m|Reptiles, fish I|Iike rept
320 m|Sea weeds and few plants
350 m{Jawless fishes, Fi sh wit

could move on | and and g

500 milnvertebrates

Sl owly -séInggd eor gani sms - b
cellular |ife for ms.
2000 First cellular 1 i fe o orm
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Human Evol on
Human Phyl ogeny
NAME AGE BRAI N FEATURES
CAPACI
| N C(
Homo sapi¢ 75, 00[{120060Omni vorou
( Modern 10, 00 moder n ma
Ho r 1, 00,-0 1400 |Lived nea
neander 34,000 and centr
( Neande used hi de/
ma n ) protect t
and burie
dead.
Homo erect 1.5 m 900 At e meat,
Pl ei st
Homo habi 2 mya 65B00/First hunk
Pl i oc did not e
er a
Austr al 2 my a 450 Hunt ed wi
Pl i oc stones buj
er a fruits
Ramapithe¢ 15 my Small <can
(earl i est Mi oc e | arge mol
fossil) er a seed and
eaters
Dryopithe¢2515 m Large can
afric@easl!l|] Mi oce arm and |
fosapeés) er a equal , fr
| eaf eate

MUL TI

QUESTI ON BANK

PLE CHOI CE TYPE

1. The theory of spontaneous generation stated that
(a) life arose from living forms only

(b) life can arise from both livin
(c) life can arise from non

g and non -living
-living things only

(d) life arises spontaneously, neither from living nor from the non -

living.

2. Animal husbandry and plant breeding programmes are the examples

of
(a) reverse evolution
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(b) artificial sele ction
(c) mutation
(d) natural selection.

3. The bones of forelimbs of whale, bat, cheetah and man are similar in
structure, because

(a) one organism has given rise to another

(b) they share a common ancestor

(c) they perform the same function.

(d) they have biochemical similarities.

4. Analogous organs arise due to
(a) divergent evolution

(b) artificial selection

(c) genetic drift

(d) convergent evolution.

5. (p+g)2 =p2 + 2pg + q 2 = 1 represents an equation used in
(a) population genetics

(b) Mendelian genetics

(c) biometrics

(d) molecular genetics.

6. Appearance of antibiotic -resistant bacteria is an example of
(a) adaptive radiation

(b) transduction

(c) pre -existing variation in the population

(d) divergent evolution.

7. Which type of selection is industrial melanism observed in moth,
Biston betularia ?

(a) Stabilising

(b) Directional

(c) Disruptive

(d) Artificial

8. Variations during mutations of meiotic recombination are
(a) random and directionless

(b) random and direct ional

(c) random and small

(d) random small and directional
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9. Who proposed that the first form of the could have come from pre
existing non -living organic molecules?

(a) S.L. Miller

(b) Oparin and Haldane

(c) Charles Darwin

(d) Alfred Wallace

10. The correct sequence for the manufacture of the compounds on the
primitive earth is

(a) NH3, CH4, protein and carbohydrate

(b) protein, carbohydrate, water and nucleic acid

(c) NH3, CH4, carbohydrate and nucleic acid

(d) NH3, carbohydrate, protein an  d nucleic acid.

11. The first life originated
(a) on land

(b) in air

(c) in water

(d) all of these.

12. Presence of gills in the tadpole of frog indicated that
(a) fishes were amphibious in the past

(b) fishes evolved from frog -like ancestors

(c) frogs will have gills in future

(d) frogs evolved from gilled ancestors.

13. The extinct stone ancestor, who ate only fruits and hunted with
stone weapons was

(a) Ramapithecus

(b) Australopithecus

(c) Dryopithecus

(d) Homo erectus

14. The ship us ed by Charles Darwin during the sea voyages was
(a) HMS Beagle

(b) HSM Beagle

(c) HMS Eagle

(d) HSM Eagle.

15. Fitness according to Darwin refers to
(a) number of species in a community
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(b) useful variation in population
(c) strength of an individ  ual
(d) reproductive fitness of an organism.

16. The preserved fossil remains of Archaeopteryx show that
(a) it was a flying reptile from the Permian period

(b) reptiles gave rise to birds during Jurassic period

(c) it was a flying reptile in the Tria  ssic period

(d) reptiles gave rise to birds during Permian period.

17. Which of the following statements is True ?
(a) Wings to birds and insects are homologous organs.

(b) Human hands and birdds wings ar €
(c) Human h an dwangsaare@nalbgaus drgans.

(d) Flipper of penguin and dolphin are analogous organs.

18. Phenomenon of O6industri al mel ani|s
(a) geographical isolation

(b) reproductive isolation

(c) natural selection

(d) induced mutation.

19. Which one of the foll owing phenomena
of natural selection in organic evolution?

(a) Development of transgenic animals

(b) Production of oDollyd, the sheep
(c) Prevalence of pesticide resistant insects

(d) Developmentofo r gans from 6stem cell sd faor
20. By the statement O6survival of the

(a) the strongest of all species survives

(b) the most intelligent of the species survives

(c) the cleverest of the species survives

(d) the species most adaptable to changes survives.

21. Which of the following are the two key concepts of Darwinian
theory of evolution?

(a) Genetic drift and mutation

(b) Adaptive radiation and homology

(c) Mutation and natural selection
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(d) Branch ing descent and natural selection

22. Which one of the following scien
with the theory put forth by him?

(a) de Vries 0 Theory of natural selection

(b) Darwin 0 Theory of pangenesis

(c) Weismann 0 Theory of continuity  of germplasm

(d) Pasteur o Theory of inheritance of acquired characters

23. Single step large mutation leading to speciation is also called
(a) founder effect

(b) saltation

(c) branching descent

(d) natural selection

24. The Hardy -Weinberg princi ple cannot operate if

(a) a population does not migrate for a longtime to a new habitat.

(b) frequent mutations occur in the population

(c) the population has no chance of interaction with other populations
(d) free interbreeding occurs among all membe rs of the population.

25. Genetic drift operates only in
(a) larger populations

(b) Mendelian populations

(c) island populations

(d) smaller populations.

26. Which of the following is most important for speciation?
(a) Seasonal isolation

(b) Repr oductive isolation

(c) Behavioural isolation

(d) Tropical isolation

27. The factors involved in the formation of new species are
(a) Isolation and competition

(b) gene flow and competition

(c) competition and mutation

(d) isolation and variation.

28. Stabilising selection favours
(a) both extreme forms of a trait
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(b) intermediate forms of a trait

(c) environmental differences

(d) one extreme form over the other extreme form and over intermediate
forms of a trait.

29. The extinct humanwho li  ved 1,00,000 to 40,000 years ago, in East
and Central Asia, used hides to protect their bodies and had brain
capacity of 1400 c.c. were

(a) Homo habilis

(b) Neanderthal man

(c) Cro-Magnon man

(d) Ramapithecus.

30. Which of the following statements is correct regarding evolution of
mankind?

(a) Homo erectus is preceded by Homo habilis.

(b) Neanderthal man and Cro  -Magnon man were living at the same
time.

(c) Australopithecus was living in Australia.

(d) None of these

ANSWER KEY

Q. NOOCORRECQ. NOCORRECQ. NOCORREZC
OP T INO OPTI ON OPTI ON

1 C 11 C 21 d

2 d 12 d 2 2 C

3 b 13 b 23 b

4 d 14 a 2 4 b

5 a 15 d 25 d

6 C 16 b 26 b

7 b 17 d 27 d

8 a 18 C 28 b

9 b 19 C 29 b

10 d 20 d 30 a

ASSERTION AND REASON TYPE QUESTIONS

1.ASSERTION -The first | iving organisms were heterotrophs.
REASON-They were surrounded by preformed organic molecules

which they used as food.

2.ASSERTION -Analogous organs serve the same function and look

alike, but have different structure and origin

106




REASON- Analogous organ s explain about divergent evolution.
3.ASSERTION -Artificial selection is highly beneficial for humans.

REASON -Artificial selection is carried out by man

ANSWER KEY
1.A 2C 3B

SHORT ANSWER TYPE QUESTIONS:

1. State the significance of study of fossils in evolution.

2. Why analogous structures are considered a result of convergent
evolution?

3. Differentiate between homology and analogy. Give one example of

each.

4. What role does an individual organism play as per Darwin's theory
of natural selection?

5. State and explain three anthropogenic activities on organic
evolution.

ANSWER KEY
1.
- Fossils are the preserved remnants of animals, flora, and different
organisms which are present million years ago. Fossils vary in age
from 10,000 to 3.48 bil  lion years old. Fossils range in size from
microscopic, like single celled microorganisms, to gigantic, like
dinosaurs and trees.
- Fossils can provide us information about how pre - historic plants
and animals produced their food, reproduced and their feat ures. It
gives proof for how or why the fossil organism became extinct. Fossils
permit researchers to match layers of rock in different locations by age
based on how same the fossils in every rock layer are.
- Using information pieced collectively from fos sil proof, scientists can
reconstruct body varieties of animals that do not exist today and put
together to explain the evolutionary relation between organisms.
2.-Analogous structures are anatomically different but perform similar
functionsand hence are a result of convergent evolution.
-1t occurs when two groups of largely unrelated organisms are exposed
to very similar environments and develop similar adaptations to
survive.
-For example, the ability to fly has evolved in both bats and insects,
and th ey both have wings, which are adaptations to flight. However,
the wings of bats and insects have evolved from very different original
structures.
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3.

HOMOL OGY ANALOGY
-Homol ogous organg-Anal ogous Organs:
which perform di filwhich are quite d
functions in ditutffundament al struc
have similar basi|jembryonic origin
similar embryoniclsame function and
called homol ogousisuperficially | oo
| i mbs of human beanal ogpowsans. For
and |lizard. wings of bird, b a
-Homol ogy: Similanused for flying b
characteristics ristructure is diff
shared ancestry. -Anal ogy: The or gi
-Homol ogous featunshowing anal ogy d
adapti weilmah, to|common ancestors.
di fferent environ-Anal ogous featur ¢
conditions and mo/two unrel ated spe

themsel vesr tol sma
and environment al

4.

-As per Darwin's theory of natural selection, an individual organism in
a population is responsible for passing on the variations and
favourable mutations to the next generation by taking part in a
successful eve nt of sexual reproduction.

-These variations and the mutations have been selected for survival by
the changing environment as they have conferred fithess to the
individuals they are present in.

5.

Ef fect of ant hropogeni c actions

-l nstri al mel ani s m: |t was due to |[sm
manmmade i ndustries which cauwedgead sio:
on trees to dark wingedPraror mdloa ninsdeuds t
white coloured |Iichens cover edf avhoeu rpaak
for whiinged mot hs.

-Us e of herbicides and pesticides h a
resistant varieties in very short tifme
-The devel opment of mi crobes resistan
mont hs I s due to ant.hropogenic acti gns
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CASE BASED QUESTIONS
In a given population one can find out the frequency of occurrence of
alleles of a gene or a locus. This frequency is supposed to remain fixed

and even remain the same through generations. Hardy -Weinberg

principle stated it using a  Igebraic equations. This principle says that
allele frequencies in a population are stable and is constant from
generation to generation. The gene pool (total genes and their alleles
in a population) remains a constant. This is called genetic
equilibrium.  Sum total of all the allelic frequencies is 1. Individual
frequencies, for example, can be named p, g, etc. In a diploid, p and q
represent the frequency of allele A and allele a. The frequency of AA

individuals in a population is simply p 2, This is simply stated in

another ways, i.e., the probability that an allele A with a frequency of
p appear on both the chromosomes of a diploid individual is simply

the product of the probabilities, i.e., p 2, Similarly of aa is q 2, of Aa

2pg. Hence,
p2+2pg+q2=1. Thisi s a binomial expansion of (p+q) 2.
1. A gene locus has two alleles A and a. If the frequency of
dominant allele A is 0.4, then the frequency of homozygous
dominant, heterozygous and homozygous recessive individuals in
the population is
(@) 0.16(AA); 0.48(A a); 0.36(aa)
(b) 0.16(AA); 0.24(Aa); 0.36(aa)
(c) 0.16(AA); 0.36(Aa); 0.48(aa)
(d) 0.36(AA); 0.48(Aa); 0.16(aa)
2. What does p 2 in the below mentioned Hardy -Weinberg equation
indicate?
(p+)2 = p2 +2pq +q 2
(a) individuals that are heterozygous dominant
(b) individuals having a lethal allele
(c) individuals that are homozygous dominant
(d) individuals that are homozygous recessive
3. A sampled o06adé population has 16
genotype (aa). Then the frequency
(@) 0%
(b) 16%
(c) 20%
(d) 40%
4. This condition is essential for a population to be in the Hardy
Weinberg equilibrium
(a) random mating

%
of
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(b) no mutations
(c) large population
(d) all of these
ANSWER KEY
la 2c¢c 3d 4d
LONG ANSWER TYPE QUESTIONS:
1. Describ e the experiment set up by Miller and Urey. What is the
significance of their findings.
2. 1. List any four evidences of evolution.
ii. How did Darwin explain adaptive radiation? Give another
example exhibiting adaptive radiation.

3. p?+2pq +qg° =1. Explain this algebraic equation on the
basis of Hardy -Weinberg's principle.
4, Explain the interpretation of Charles Darwin when he observed
a variety of small back birds on Galapagos Island.
ANSWER KEY
1.
-The experiment was caranddHGuUr éy iSh
-He took a closed flask containing ¢H¢
800AC and created electric discharge.
I n primitive atmosphere.
- After a week, formati on of ami no a
mol elceus | i ke sugar s, nitrogen bases, [
the flask by other scientists.
- Anal ysi s of t he meteorite al so re v .
compounds.
- They veri fied Oparin and Hal dane t |

experimensiaaltgs that | ife -exi ginagevd ot
organic mol ecul es and formation of I
evolution. The conditions on the ear|tt
were very high temperature, volcphete
t hat contained CH4, NH3, water vapour,
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I. 0Evidences from palaeontology

- Evidences from morphology and comparative anatomy

-Evidences from embryology

-Evidences from biochemistry
ii. -Adaptive radiation is the evolutionary process by which many
species originate from one species in an area and radiate to different
species.
-The phenomenon of adaptive radiation was first observed by Darwin

when he travelled to a place called Galapagos Island. The re he

observed that there were finches with different types of beaks. So, he
concluded that all of these inches radiated on the same island from a
single ancestor Finch. All of these finches developed beaks according to

the kind of food available to them. Hence, they evolved from the

conventional seed -eating finches to vegetarian and insectivorous

finches. They | ater came to be known

-Another example of adaptive radiation is evolution of Australian
Marsupials.

3.

The equation p 2 +2pg + g2 =1is a binomial expression of
(p+Q)2+1.

p2 + 2pqg + q 2 = 1 mathematically represents Hardy  -Weinberg's
principle used to calculate the genetic variation of a population at
equilibrium.

It states that the allele frequencies in a population are stab le and
remain constant from one generation to another.

p represents the allele A frequency

g represents the allele a frequency

p2 represents the frequency of AA individuals in a population

g2 represents the frequency aa individuals

2pqg represents the frequ ency of Aa individuals

The Sum of all the allelic frequencies is 1

If the values of p and g are known, the frequencies of the three
genotypes can be determined using the Hardy -Weinberg equation.
Therefore, p represents the allele A frequency.

-Di st ur biaasncggeneti c equi |l + Weiimulmer gr
. e. , change of frequency of alle
as resulting in evolution.

-Factors affetWeimbpeHgr gyi ncipl e is

1.Gene Migration
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2. Genetic drift

3.Natur al selection

4 Muation

5.Recombinati on
4.
-Charl es Darwin went on a voyage to [|Ge
his ship H.M.S beagle.
-There he observed a variety of birifds
known as Darwin's finches.
-Whil e studying these ddriy dsf hreatgurvael g e
-According to his theory, there 1is ;|
the environment. But due to Iimited]f
I nterspecific or intraspecific struggl
-Therefor e, onl yuatllsoswhiicrhdiara it t
existing environment ar e selected b
reproduce while others die.

-This variation which exists in the |[s!
next generation and ultimately | ead |t c
UNI MI I
BI OLOGMHUMANELFARE
Chapter 8

Human Health and Di sela:
Chapter 10
Mi crobes i n Human Wel]lf:
CHAPTER
HUMAN HEALTH AND DI SEASE
lHealddes not si @maplsenmeaméorgghyesacald|fi
It could be defined as a state of ¢o
we iblei ng.
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21 mproper functioning of one or mor e

adversely affected, gives rise to |va
havesedase.

3Di seases which can easily transmit | f
means are calledomméectabube.drseases
4Di seases which cannot be transmitted
cal |l ed nnfoenct inoobsommuni cabl e .di seases:s

5Di seasa@sing organi smspaarheogseani d t o bje
(A)Some common Human Di seases

TYPHOI D:

l1Pat hodah monel | & btaycptheir i um) .

20rgans affected: s mal | Il ntestine, mi
bl ood.

3Met hod of transmission: contaminatifon
4Symt oms:

ASustained hiehtfoecyd®dr (39

AWeakness, st omach pai n, constipal.i
appetite.

Al ntestinal perforation and death may
Test: Typhoid fever could be confir me
PNEUMONI A

l1Pat hogeSit:reptosgsocopmnmeumonand Haemophijl t
i nfl uenzae

20rgans affected: Alveoli of IlTungs, |al
3Met hod of transmission:

Al nhaling the droplets/aerosols reliea
ASharing glasses and other utensil s|.

4 Sympt oms:

AFevemlmillcs, cough and headache.

Aln severe cases the | ips and finger

COMMONOL D
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lPatho®Rédmno viruses
20rgans affected: nose
3Met hod of transmissio
ADirect inhalation

AThrough
boar d.

contaminated

4 Sympt oms:
ANasal congest.

Li

on and

fe Cycl e

When the mosquito

i her human.
sporozoites are
injected with bite.

Mature infective stage
(sporozoite: LSO

gut and mi
to the mosquito

salivary glands.

reach t

[ Fertilization and

development take pla
Q in the mosquito’s
ul

NP

mosquritc

Female
takes 1 ])gllll \l\

with blood meal.
&Q Gamectocyles
o ©

ce Female

C

\‘ o @
Sexus I\lg\lg. metocyte
develop in red blood ce II\

MALARI A

l1Pathogen: PlRs moidvy axm,
2Malignant mal arbk a:
30rgans affected: |
4 Met hod of
(vector)
SSympt oms:
vomiting.
ALife cycle
(infective
mosqui toes.

vV €

hi gh fever

of
stage)

o fe dd rpep Isetns

Parasite

f & lawid esa r nioys t

sptl aarstnso dw iutmh
t hrough

and rat o

n-:

respi

from

objects I|ike

di scharge, so

Mal ar i Par

of

a

(sporozoites)
he liver through

l irasites reproduce
=xually in red blo (i
:lls. bursting the red
1d causing
- and other

re d I)k >0, (I

(P. vemadkear Paef a
fat al

r, RBC.

transmi ssi @ema h eboyp hbdiintei snqgu i

and f

chil |, ev

ul
bi

a

ocC
e t

I n
t h
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A WDNPE

AThe parasite initially multiplied
red blrecdildcelnlgs i nRBG=) r

attack t he
AThere i s

AFrom the
Anophel es

AFurther

rel ease of a hemo z ofisnobns
ruptured RBCs

whi ch responsi bl e for

i nfected human the ©para

mo s

dev

mosqui toes.

AThe f emal

AFormati on
of mosquit

gui to ducknggbbtoboond. an

el opment takes pl ace

e mosquito takes up gamet

of
o .

gametes and fertiliz

AThe zygowe@sddéwel her and forms th
which migrated into the salivary gl

AWhen t he
AThe mal ar

mo s

i al

guito bites another hu

parasitehmuenq@auwi raensd tAm@ p
to compl eteaeytchesi.r i f e

AMOEBI|I ABABioebic dysentery):

Pat hogemnamoeba hi sat @lryttiozaan par asi
Organs affected: | arge intestine of
Met hod of transmission:

AHouse fly acts as mechanical carr.i
AContaminati on water and food with

Sympt oms:
AConstipat

ASt ool s wi
ASCARI ASI S

Pat hodsmcar
Organs aff
Met hod of
Sympt oms:
Al nternal

ABl ockage

I on
t h

S

ect
tra

bl e

of

, abdominal pain and c

excess mucous and bl oo

l'umbme nat dde) .

ed: i ntestine of man .
nNsmi Ssi on: Contaminate
eding, muscul ar pai n,
the i ntestinal passage|.
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FI LARI ASI'S (ELEPHANTI ASI S) :
Pat hogMurccher @M. iba ncrarfdvi Mal)ayij

nematode parasite. \ &

Organs affected: | ymphatilada mbeg s| o

genital organs.

Met hods of transmission: biti T

mosquito.

Sympt oms: | ( X

AChronic inflammation of theg”/‘brg W

many year s.

AAbnor mal swelling of | ower | imb, sjcr

AHence the diseasphammedsas o Fil ari

RI NG WORMS:

Pat hodemrmr os polrrunt hophayntdopni der mophyt an

(fungi ) .

Organs affected: olfd s

skin, groin.

Met hod of tr ans mi

AAcquired from th

AUsing towel, cl otihes 0 omb

of itnefdeci ndi vi dual s

Sympt oms:

AAppearance of dry, scaly |l esions in

ALesion accompanied with intense itich

AHeat and moisture help these fungi t

(B) PREVENTI ON AND CONTROL OF I NFECTI (

Mai ntenance o&dndepslminia¢c hygiene i s| v

prevention and control of many infect

Consumption of clean drinking water],

Keeping the body cl eans.

Proper disposal of waste and excretja

Periodic cleaning afnd walti esn n freecsteiroyno

cesspool s.

Standard practices of hygiene in publ

Il n casebofneidi seases, close contact
u b

0
or their belongings shoul d e avoid




For vector borne di seases:

oTo control orhelvend thnarnts ngnd t he brepd
oAvoiding stagnation of water i n and| a
oRegul ar cleaning of household cool ejrs
oUse of mosquito nets.

ol ntroducing Gamhesi @ ipkoend t hat feeds
|l ar vae.

oSpraying oifdesnsienctdictches, drainage| a
oWindow and doors must be fitted witih
oAl l these precautions are use full |[fc
and Chikungunya, mal aria and filarijal
(C) | MMUNI ZATI ON:

ABy massive immenezati caromphete eradi
| i ke small pox.

ADi seases |ike polio, diphtheria, pgnct
controlled in | arge extent

| MMUNI TY:

AThe overall ability of tifeaulkosntg tog gf
by i mmune sywidtliemmusi ty

AThere are two types of i mmunity:

ol nnate | mmunity

oAcquired I mmunity

1l nnate-s(precn fi c) 1T mmunity:

Acalled inborn i mmunit$%irsfThlsnesot|at

Al t consists of wvarious bar rrieeirgsn tahgae
i nto the body.

ADi f f etryepnets of dmeraerfsol | ows:

Physical Skin, Mucus coating of the | pr ev eeantrys o ft h
. epithelium lining micro -organisms
barriers
Physiological Aciidnt het omach,| pr evmentr otowthl
_ s al ii vitah emouth, t e a1
barriers fr oeyes
WBCpol ymompitd e| Phagoc yatnatdlsees t r
Cellular _
leukocytes microbes.
barriers (P MNrieutrophils)
Cytokine Vir-usf eccteeld escr Protect n o +infected cells
_ pr ot ecalleds interferons from f ur t \hiea |
barriers infection
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2Acquired (specific) I mmunity:

Al't is characterised by memory.
aPrimary reWpemser body encounters a p
time produces |l ow intensity response.
bpecondary r-&spesegeent encounter withh
eliai ths ghly intensi fainaMmnesdcocdarys pdm
The primary and secondary i mmune rjs
t he hetlwo osfpeci al type preaefselnt mp mo-aywthe
B-l ymphocytes-laynmdpl{faocyt &s.

B | ympho-d¢hteyg wae dAnti bodies (i mmunogl
to pathogens

T Il'ymphodhet e B cells produce anti b¢gd,i
ANTI BODY

A HilostrucdAMmei bodies are composed of
t wo smal l (l'tght chains) and two | gnc¢

-

Anligen binding site Antigen binding site

X 74

Light 8
chain ::::
11
Heavy chain
A Types of a-nitgiAbodigeM, | gE, | gG.
Humor al I mmune-Artsipbondy medi ated r e|sp
Cetlnledi ated i mmuneonr eaemelhn sad ed | r@ivid-ni t

| ymphocytes mediated response.
Al mmune respomelel hyi sT by activation o
which dendcdestroys the foreign cejl
called cell medi ated I mmune respon

ARejection of organs tr-laymphaanytsesar e
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ATissue matching, bl ood group mat ¢h
transplantation.
AEven after ti ssuesutpyppriensgs ainmhmu nies e
and after transplantation.
VACCI NATI ON AND | MMUNI ZATI ON:
AThe principle of I mmani pat iiosn boars e\
Actilvhemuniotl yt hiasn,t i boadige duic e
t hlroscteb f tienrf e cwiitahnt i g A&ctive .
I mMmmuni sy coawnd akesnmegi v efsuét f ec)
response
Passilwmenuni-tWwhhemea-thwadant i boadiee s
di regitvgmr otteltko daygai foreign age nt
e. abryeceiames heantsi badiireosu dhle
pl ac eonrb mae arslk
propermgmodfy, of the I mmune system.
Aln vaccination, a preparation of ar
Il nactivated/ weakened pathogen (vacaci:r
AThe antibodies produced i n et h(eanh o d
would neutralize the pathogenic agent
AThe vaccines also genecatks memaryr &c
pathogen quickly on subsequent expadgs.:!
Passive immunizati on:
APreformed antibody ororandpdmixfiinc i afj te
Al njection of antivenin for snake bjit
Vaccine production:
A Recombinant DNA technol ogy has al |
antigenic polypeptide of pathogen i|n
AVaccine produappr dgch halsl ows | arge| s
antigen for 1 mmumdmatiBitgnso dki.cee.d fr om
(D) ALLERGI ES:
1)The exaggerated response of t he i
antigens present in the environment
2)The substamiceh t®uovh | mmune respons
all ergen.
3N gE is produced during allergic ria
4)Common all ergens are dust, pollen
5)Common symptoms are sneezing, water
6)Al |l ergy 1 s due to r elseearsoet oonfi nh ifsrtgamr
cell s.
7)Drugs | i-kies taanmiine, adrenalin and | s
symptoms of allergy.
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AUTO | MMUNI TY:

1 )Me mory based acquired I mmuni ty am]bl
mol ecules or cells -cpatbBogen) fro
2)Someti meso dgueenett i c and ot her unknijpw
attacksebk$sf This results in damajge
call edi mmume di sease. E. g. Rheumat o
sclerosi s.

3)The i mmune system of our body congi
A Lymphoid organs

A Lympho tissues

A T andeBl s.

A Anti bodies.

APrimary |l ymphoilone®r gmaarsrow and tihy
production and maturation of | ymphagc)
AsSecondary | ymphaoipd eemgansonsil, & mp
patches of s mal | Il Nt ewheme @amal iafpgpre
di fferentiation of | ymphocyte take |[pl
ABone ma rirso wt he mai n | ymphoi d organ
I ncluding | ymphocytes are produced.
AThymuiss a bilobed organ |l ocated nlea

reastbone.

b

apB-l ymphocayteesproduced and matured in|b
bY-l ymphocytes are produced in bone mar
ASpl een:

a) s a | ar ge bean shaped or gan mai nl
phagocytes.

bActs as a filter of t hée olrxlnceo duirlay iots ma p
cppleen is also serves as the | arge |re
ALymph node

apmal | solid structure | ocated at d,| f

bYraps thermiaaoiems or other foreign |ar
CAntigen trapped intoegdmpmendiybrpeh fnoordjea

di fferentiation of | ymphocytes and |ce
AMucosal Associated Lymphoid Tissues
a)Jocated within the | ining of maj or}]
urogenital tracts)

b))t constitutes 80%safesl.ymphoi d
(D) AcquiredDéd fmmuinency Syndrome (Al DS) :
apeficiency of | mMmmune system that afgqd

congenit al di sease.
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bpFyndr ome means 2

sympt oms. “5%3‘
c Al DS was first /0 J"J»'-f-?‘?h'?»-‘-r'f
1981. |t i's ca | D e
( Human | mondi noi e i | VAl RRA 1 mtrodced o el
Virus). e
dHIV is retrovir.l transcriptass 3 . 1O 70° Soome
as the genetlig S
’I)\S\/Iethod of trans ?‘7
Sexual <contact L e
i nfected person @@@
ATransfusion of & con M e
contaminated bl o o me o sne i v o being
bl ood product s.
ASharing infected needles for intra
AFromeicnfed mother to the foetus thr

Life cycle of HI V:
AAfter getting into the body the H

hel per cell s.

AThe viral RNA genome replicated to
cal rederse transcriptase

AThe adi rDNA gets incorporat@dDNALt b
enzyme daltleggdaansde di rects the infec
virus particle.

AThe macr ophage continues t o prod
factory.

AVirus released fr om Traeclrpoegched gdes a't t
AThere is progressive r eduhcetlipoenr icne
ADue to redubel parotellls the perso
i nfections of other virus, Toaxnogp!l aas
AThe patient bec-dmés camimumaer e pr on
di sease.

Di agnosis of Al DS:

AELI SA (Enzyme Linked | mmuno Sorben
the infection of HI V.
Prevention of AIDS:

AAl DS has no cure:|AFree distri bt

the best option. condoms.
ASaf eooldl for transflAPrevention of
abuse

AUse of disposabl elAAdvocating sa
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(E) CANCER:

ayYyncontrolled cell division | eads tp

cancer .

bYancerous cel |l | ost the property of c

cancasocel l j ust continues to divide

called tumours.

dBenign tumour s:

it Nor marldmai n coind i nlkeei r original | oc 't

it Do not spread to other | ocation.

it Caudda ttl e damage

eMal i gnant tumour s:

it Mass of prolifkeradopbasreittsmacra cel | 5

it These cells grow very rapidly.

il nvade and damage surrounding ti ssules

it These cells actively divide and gr ow,;

it Cancerous cells escape from the sitje

pl aceélmyd, wherever they get | odged

cancerous. This pmetpast.ysiis call ed

Causes of cancer:

aNor mal cells transformed into cancejro

chemical and biological agents. Mm@These

bPhysical agents: i ondraiyrsg rmadmat ir@try sl

loni zing radiataiyens | i1 ke UV

chemical agents: Tobacco smoke, sodiu

sul phonat e.

dpBi ol ogi cal agent s:

i Cancer causing viruses called oaklbg|egn

viral oncogenes, induce transfor mati c

i Cell ul ar onongegene] @onrc opgreonteas i n naqr |

when activated | ead to oncogenic trar

Cancer detection and diagnosi s:

UBi opsy anat tholse @ipcal study of the tijis

URadiographryald ,keCTX (computerized t ojmno

U MRI (magnetic resonance | maging).

UPresence of anti bodd geciafgiad narnt icqaercjer

Treat ment of cancer:

ASurgery, Radiation therapyt hemnuy,th

Cryosurgery, Laser ther apAi natnedr faedrnoinnei

response modifier used to detect tHhe
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F) DRUGS AND ALCOHOL[ARIIQF-

10pioi d: HO )
AThe drugs which bin C
opioid receptor pres al
nervous system and ¢ nal
tract . o!

AHer oin commonly cal | " \.
chenailcblyacet y| mo r phi r Chemical structure of Morphine
Al't is white, odourI\HO‘“““""\/ ery

2.

compound.
AObt ained by amerphamnieon of
AExtracted from | atRap avie rp ospopnyn ipfl earn

AGenerally taken by snorting and i n|j

AHeroin is depressdanwn amady | fownct i o

Cannabinoids:

St

£ m

AGroup of chemicals th Wi t
cannabinoid receptors

AObt ained from i Cfalnmrads

sativa

AFl ower top, |l eaves and resin of <calnn
pl ant are used in vari dws ec amalriif autaijpaar
hashish, charas and Ganj a.

AGenerally taken by inhalation and |or

AEf fects on cardiovascul ar system off

2Cocaine: 4 )
ACoca alkaloid or cojcaine d,s obtaifn
from cocBrpthnoxyl.on cjgca
Al't interf ersepsorwi tohf |t|r an
neur otr andaonp &rmieme : 0
ACocaine is commonl y| (Skeletal structure of o i e
or crack is usuall y “€R8¥Te grolecle

o y

APotent stimulating effect\di entr

N\t
system. \

e d

a l




AProduces sense of euphoria and inc|re
AExcessive dosage coamu.ses hallucinatli
AOt her plants with hallucinogenic p|ro
UAtropa bell adonna

UDatur a 51 G dzNJ
ACannabinoids are also being abused b
Medi ci nal use of drugs:
apBarbiturates, amphetami nes, b-awr z|dd
Diethyl amide (LnseDdi cusneecs @0 hel p plat
ment al I Il Il nesses, depression and 1insc
bMorphine is a very effective sedat | v
patient

cPl ant product wi t h hal l ucinogeni ¢ P
medicine, religiousi tcuearlesmoni es and
TOBACCO:

Al't is smoked, chewed or used as a |sn
ATobacco cont ai nasl knailcooitd ne an
ANicotine stimulates Adrenal gl ands
i ncreased heart rates.

ASmoking tobacco is associatedbwiatdhl ec
and throat, bronchiti s, emphysema, C
ul cer etc.

ASmoking i ncreased Car bon monoxi dje
reduces oxygen carrying capacity off
ATobacco chewing is associated with| c
Adol escence and Drug/ Al cohol Abuse:

alThe period ble& weear sl 20f age may thijin
peri od.

bAdol escent is a bridge linking chiljdh
curiosity, need for adventure and [gx
are the commonfcduwuug/ alcohol abuse.

Addi ction and dependence:

apddiction is a psychological attachn
euphoria and a tempobhaiwngfaslsiocg ao i d:
and al cohol

b Wit h repeated use of drugs.,het reecgpt
present I n our body increases. Conjse
only to higher doses of drugs or all c
addiction.
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clYse of drugs even once, can be a f ofre
ADependence i s t htee theanddye ntcoy manitf es

and unpl easahnhdr awal synfdr omegul ar C
drugs/ al cohol I's abruptly disconti nue
AWi t hdr awall syndrome characterized |b)

and sweating.
Effects of Drug / Al cohol Abuse:

a) mmedieaftfeect s are reckless behaviourn,

bExcessi ve doses of drugs may | ead

respiratory failure, heart failure jor
cWarning sign of drug and al cohol a bjus
UDrop i n apademi mance,

UUnexpl ained absence from school/ col|l e
ULack of interest i n personal hygi enje
UWi t hdrawal , I sol ati on, depression [ a

behaviour.

uUDeterioting relationship with famil]iy
UChange in eatinpabdntdssl eeping

UFl uctuation in weight and appetite.
d) ntravenous drug user more prone t o a
hepati ti s.

elfThe chronic use of drugs and al cohjol
cause of Iliver cirrhosis.

fJUse of drug and al cochyola fdfuercitn gt hper efgonea
Prevention and contr ol

UAvoid undue peer pressur e.
UEducation and counselling.
USeeking help from parents and peer sj.
UuLooking for danger signs.
USeeking professional and medi cal hell p

QUESTI ONAI RE

Mul ti ple Choice Q@estions (|MC

Q 1. Antibodies produced against alfl e

a) lghA) I gk 19g@G) I gM
Ans. B
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Q 2. I mmature | ymphocytes be-come an
a) Splee)n Thymus) Lymphd)noHdensi |
Ans. B

Q 3. The plant that does m®ot <cause
aAtropa bell addnErayt hroxyl on coca

c Papaver somni fdéDrauthur a sp.

Ans C

Q 4. Cel lul ar barri espéediafti cpriowvn alt
does not dinclude

a) Erythrocyté) Neutrophil

c) Macrophages) Monocyt e

Ans . A

Q 5 Fertilization betweden gametocy
a) gut of mosquibt)o |l i ver of human
c) salivary gl amdd cfr ymdhsgopuwiyttee of h
Ans. A

Q 6. Ringworm Bs caused by
a)Ascaris bWuchereria c)
Mi csrpoor um dEnt amoeba

Ans. C

Q 7. The disease that does not spr
and watder i s

a) Ascariasils) Typhoid c)
Amoebiasi s d) Filariasi s

Ans. D

Q 8. The percentage of | ymphoi d&i hg
MALT &i s

a) 5% b) 15% <c¢) 25% d) 50%
Ans. d

Q 9. Which one of the following 1is
a) Tear from eyes

b) Acid in stomach

c) Mucus coating on respiratory tr g
d) Saliva in mouth

Ans C
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Q 10. Whi chheonMfeoldfowti ng i s a correg
mol ecul e?

Antigen binding site Antigen bmdlg_q site
C

Ans. C

ASSERTI ON AND REASON BASED QUESTI ON

I n the following questions a state

a statement of Reason(R) mark the ¢

a.Both A aned tRuae and R is the corre

b.Both A and R are true but R is NO

c.A is true but R is false.

d.A is false but R is true.

Q 1. Assertion: Thymus is a pri mag
Reason: | mmat ur e il fyfmprheorctyit et e ¢

sensitive | ymphocyte in thymus.

Ans. a

Q 2. Assertion: People become addi
Reason: With repeated use of dr u

receptors in our body i1 ncreases.

Ans. a
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Q 3 A sGoelrotsitornuum provides passi\
during gestation.

Reason: colostrum is rich in anti
Ans. d
Q 4. Assertion: cases of allergy
cities than in villages.

Reason: moder n | i f estnynhueni hhws i h
children.
Ans. a
Q 5. Assertion: Mal i gnant tumour
tumour .

Reason Mal i gnant tumour under goga
Ans. C
Q 6. Assertion: Anamnestic respons
response to a pathogen.

Re s : First exposure to pathogen

cel | t hat recogni ses t he s ame

Ssubsequent exposur e.
d

>0 5
—_
—

Answer (SA) type Questions (2
Give any two mol ecular diagno

QO W0mX
®
®
7
®

nswWi dal test for -Cygphei d Bi opsy
Mal i gnant mal aria is caused by
nsPl asmodi um falciparum

|l nterferons are secreted by
cal nature of interferon?
nsi:nterferon iIis seafetcteedbyeVviruy
tein.
Name the infective stage of me
n of mosquito that is situated?
sSporozoite. Situated i n mosqui

Mal aria parasite requireisfdwo
tify the host where feoellowing e
Asexual reproduction andiggmet @
il i zati on (fusion of gametocyte
s(:ir) Human (ii1) Mosquito

Name any four types of I mmu
mmunet e ;s

Ansl:gA, | g M, | g E, | g G

©0 ©
=)

»> "0 aPQ@BRODD L BNDN OO
= bl o
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T~ =0
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Q 7Provide two means of passive |1 mmu
and newly born baby get protected f|rc
AnsThe vyellowish fluid colostrum sjec
I ni ti al days of | actativaeas JJbome fapgt]
from their mother, through the placger
Q 8. |l denti fy the type of I mmu(nio)g|l ©
colostrum (ii) released during all grc¢
Ans(:cl') ITg A (Il) 1 g E
Q 9. Why it IS not tpwmismmibrn e dios etarseeast
example of such disease.

|
Anst:here is no treatment of such di|se
of body at-c¢ealclks. sERenpmat oi d art hrilii
Q 10. Mention any two drugs that arje
depremsamd i nsomni a.

AnsBar biturates, Amphetamines
Short Answer (SA) type Questions (3 1|
Q 1. Give detailed account on factagr
Ci) geneti ®dddisordacses with whic
eficiencies/ dehielcd si nMhd rciht st hferf or

Do W»w

i ncluding food and wai
I di sease and its type Lint
|l ete physical, me rAbtea In ga nids skioncc
| nf esoadciaonucse rd,i saerat hr i ti s.
ofinfectioud ldui,seaasheer cul osi s
Q 3. Primary i mmune response 1 s of] s
I mmune response. Justify the statemer
AnsWhen our body pathogen for the fii]
response whi clhow si ntensity. Subseqyerl
same pathogen shows quick and hig|hl
anamnestic response. This is because
are formed which have property of mer
Q 4. (i) Draw the stnagltabenof | mmu
) Why i mmunogl obiklamolaeeulcas | eqg
(i) Correct Diagram

) Because it containp awd bhwav
B 6L pol ypeptide.

i t 1 s allergy?
) two factors whiehgwprenr
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(1 i) Li st any two medicines adypyi
effect of allergy.
Ans(i) he exaggerated response of t h
antigens present i n the environment| I

(1ri) Histamine and serotonin

(11 iiDhiAntami ne, adrenal in
Q 6 Whi ch cel |l I's known as factory
AnsMacrophages are called as HIV fact
host body, HI'V moves into macrophafpe
form viral DNA. This vitread iDNAo gtehtes |
DNA and directs the infected cell s t
macrophages continue to produce Vi Trjus

Q 7. What are the different diagnosi
patient?
AnsCT scan,BiMRPIsy, Bl ood and bone nar
for i ncreased cell counts 1in case]|o
anti bodies test.

N

Q 8. (i) Name two recenetadndidemaie
byAedenosquitoes.

(1 1) Mention the nannse wohfi cthwoarmga |rhe
ringworm di sease.

(i i) Whi ch pathogen infects al vjeo
severe breathing probl em?

Ans (i) Dengue and Chi kungunya

(iMi)crosporum, Trichophyton

(i$tineptococcusomfHeaeumeprhiidars .i nf | ye

Q 9. Di fferentiate between two diffei

i's |l ethal and why?

Ans(ci') Beni gnat umanorurr emain confined] t

affected organ. Rate of growth of tjur

(i1) Mal i gnant i amades sudrsrsawend& npp

throughout the body. Rate of growth ¢

Mal i gnancy 1s | ethal as it spreads| a

f metastasis.

Q 10. A person undergoes ELI SA test|ir
(1) ELI SA is widelghwosenadving tcdnd dti ¢ ¢ @i
(1ri1) Write the causative agent off t
(1 i) Whi c h organi zation I n | ndj a

di sease?
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Ans:
(i) AIIDS) KEHi Vi) NACO (National
Organi sati on)

CASE BASED QUBSIMaOMs)
Read toHd ofwing and answer the quest| o

Al | children between 9 months and |15
Measlo®Rs bell a (MR) Vaccine in their §$c
a part of a campaign to eradicate Me
vacciopat campaign was hel d from 9t h
February 2023

I n al | school s acrogs
additional dose of MR wvaccine i1 rrespe
s ame MR vaccine admini stered t o C
I mmuni satlilonbewiused during the camplai
(auto disabl ed) syringe wil!/| be used
crore children had already been wvatgc
states of I ndi a.

a)Wh at s vaacine?

b)Wh ywa s tchainsp a brganised?

ccNamanot hdeirsease wlgiaamismiiléei agr rowetdn
India.

dWh yADsyr i wag® e i nsgd?
Ansa)Apreparati on oagf wiern&kumedntiewegmre n

antigen.

b) .etroadi mad laenswt o nt Rubella

c )Polio

d)t @r eveaht ami nmantdi pornecafd aonyhpat hogen
t hr outgh

Long Answer (LA) type Questions
Q 1. Describe different mechanism Qy
the human body since birth.
AnsPhysi cal b@kirmeprsevents endforyanf |str

Muas coating of the epithelium | injin
&urogenital tracts also help in trap
Physi ol ogi c-aAcibdar(rstomach), saliva| (
prevent microbi al growt h.

Cel lul ar -blae u kyetcess ( WBC) | T kenuplbe¢ &
| eukocytesmmeOPMNpPphi |l s), monocytes and
bl ood, macrophages I n ti ssues c ajn

mi cr obes
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Cytokine b avrirriuesrfsect e d cel |l s secr et
I nterferons wh i crhonnf percot teed cell s frion
i nfection.

Q XA disease has symptoms of high flev
agents depend on red blood cells of

human body f or OtbBaesieed lonf et hcey cslteat er

the following questions
Why do patients suffer from high f eve
Name the disease and iIits causative |jac
Represent the | ife cycle of the pat hc
Ans(i) due to release of chemiRBad, her
(1r1) Malari a,PWilwaxmodkP.umMdgl ari ae] a
falciparum
(ir1i) Life cycle of Plasmodium: |Cc
Q 3. How addiction and dependence dif
consequences of withdrawal syndr omeg?
AnsAddiction is a psychol ocgirc¢al BsauedeMG
as euphoria and a tempboeriaﬁregyssfoe:élaitreJ (
drugs and al cohol .
Dependence is the tendency of the boc
and unpleasant withdrawal syndrome |if

drugs/ al coholly i sadbanutpitnued.

Wit hdrawal syndrome occurs i f regular
abruptly discontinued. This is charfac
nausea and sweating, which may be rjel
again. I n some cases, wibéaddsawalt e s gmg
| i fe threatening and the person may
Q 4. By observing the diagram answer
fl owing qguest. S
(i) Mention g
structure re e
(ii1) How the r L
abuwes s?
(i1 1) Name t !
these are 1is
(itv) Which part of human body is affe
(v) Provide any two common names f qgr
Ans(i ) Cannabin¢i1d3$ Or al l ngesti 6n| O
Cannia® sativa (1v) Cardiovalsc

(v) Charas, ganj a

* % * * % * % % % % * *x % *x % * *x *
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CHAPTBER OMI CROBES I N HUMAN WELFA

1)Mi crobes aréprdotvezr ca, bacteriascdpminc
pl ants vViruses, viroids and al so pr
agents) .

2Mi crobes | i ke bacteria and fungi clan
form colonies and can be seen in nak
3)Some mi cdcaheses di seases and some |ar
being.

MI CROBES I N HOUSEHOLD PRODUCTS:

l)bactic aci d ABBagtrerwi a n( mi | kK and conge
2) L AB produces aci ds t hat coagul at
proteins.

3)A small amount of curd added to fre¢s
4)LAB iamweaes nutritional qualitvyta@amimi Bk

5)LAB ©pl ays very i mportant rol e I n
checking di sease c{iin =

6)Dough, used to mak =
I s dlessromenkhy dbact er.
7)The pudp eadppearance
' s due to the Ciodl
8)Baka&r yeastacchar om __
cerevisi aes used t
bread.

9Ydoddyg traditional

by fermentation of
10)Large hdbweisssi ncdmnega N
due to production W
of L0y a bacteri

Propioniibamtehar man/i

11)The Roquefort 0 cihs}

ripened by specifil h
gives specific f1l a\ Sl

MI CROBES | N | N D LB &)n=tss §

PR O DU C T S : Figure 8.5 Fermentation Plant

1)Mi crobes are used in industry to syn
2)Beverages and antibiotics are some| e
3)Mi crolbbees gaown in very | arge vessel]|s

Fermented Beverages:
l)Yeasts are used for production of |be
brandy or r um.
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2)Saccharomyces «caeormmoindiyadoaé \Be dy ea st

L

for fermenting maltdeduercesl £ oampd ofdnu

3)The type of raw materi al used for |f e
di fferent types of alcoholic drinkg
4 Wi ne and beer are produced without d
5Whi sky, brandy and rum ar e pr odeuc e
fermented broth,.
Anti biotics:
1)Anti biotics are the chemical Ssubst e
some microbes and can kil or retaroc
2)The first antibiotic di scovered S
(fundPexd)i cill ium notatum
1)Anti biotics have greatly i mproved
di seases such as pl ague, whoop| n
| eprosy.
Chemical s, Enzymes and other Bioact i\
S . n ( Microbes Product
1. As per gnil d(edisgus) Ci t acidc
2 . Ac et obac é¢(edmacterium) |A c e tagidc
3. Clostrhutiwm aum |But yacic
bacterium)
4 . Lact ob a(chadtdriumy L a ¢ tadidc
5. Sacchar oangsrceewsi s i| Ethanol
(Yeast)

S. n(Mi cr o Iprodadt Commer cuse |

Li pasfeaci ldmuqUsef uhr emoviondsyt ai
pseudomonas ) frotnhe cl laundry. i n

2. Lactoba(cAB)u| Cl ari fyiphugipbot t | ¢

Lactic Aci d juices
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S.NISource Bioactive Me di c iusea l
organism molecule
1 . | Streptococcus Streptokinas e |[Us ealsacl buster
sp. (bacterium) Re mov rc hgftrsom
bl ood vessels
who have wunde
myocar di al I n
2, Tri choderCyclosporin -A || mmunosuppres
polysporum agentr gan
(fungus) transplant pa
3. Monascus |Statins Bl o@wdhol est er g
purpureus | owe raigregnt act ¢
(Yeast) by competitiywv
I nhi biting th
responsi bl e f
of cholestero
MI CROBES I N SEWAGE TREATMENT:
1)The waste water generated in cit
excreta. This water) (imsanewd.jpad

Process of sewage treatment fn STP

Primary treatment‘(physical)

Filtration & sedimentation

Form Biogas

Secondary trez?tment (biological)

Filtration &sed*nentation

Agitation & ra%d growth of aerobic microbes (flocs)
Consumes organic matter, reduces BOD

Effluent passed to settling tank

Flocs sedimen+s form — activated sludge

Anaerobic Sludge Digester

Water released into rivers :

wa
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2Before disposal to the nat urSalwabg

Treat ment (FSITaPest)s to make 1t | ess p
3)Treat ment i s done by heterotrophi
sewage.
This treatment i s carrxried out in tw
1)Pri mary Tr e(aRhmesnitc al treat ment) : I
t ank
A Removal of floating debris by f
A Removal of soil & pebbles by se
A Al solids t hat settl e form
supernatant form the pefmbhugntef i §
secondary treatment.

SEWAGEREAT ME REANT

=

Source -https://saiglobalnaturecare.com/stp/

2)Secondary tr(eatommermgti cal treat ment) :

T Primary effluent passed into a | a
agitated.

T Thi s avilgwsous growth of aerobic
fungi, bacteria and Frl otaszeo amass siers
bacteria associated with the fung
consume major part of the organic

1T This reducesBitolceheBrOX aln Meymp naf t f
effluent.

T The effluent I s then passed into
flocs are all owed to sedi meMmctt.i vliaht
Sl udge

T The small part of activated sl udg
tank to servm. aAnd nmemdiuni ng part
(Anaerobic sludge digesters). Som

o)

C

o
n

o —
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bacteria and fungi in the slisud8e |pby
and @i o gases) . Finally, this tr]e:
chemical treastimdretctfimmn dind t hr own I
bodi es.
BOD Represent the amoxrretqudfr edi §soal e
oxidation of all the organic @abby er|
bacteri®.at 20
Hi gher BOD indicates water alsudigthl|fC
means water is |l ess polluted.
MI CROBES I N PRODUCTI ON OF BI OGAS
Met hane gas iIs the main gas of Bi o |g:¢
Met hanogens grow anaerobically on dgel
met hane gas.
Bi ogas :pl ant
1. At ano k elrbd Ofeeet deep col l ects pi
dung. -
2.Floating cover: place O aas
over slurry.
3.An outlet: iIs connect o il
to a pipe to s i C
| ARl and KVIC v
the technol ogy
production in
MI CROBES AS
Bl OCONTROL AGENTS:
Bi ocont rBilol ogi cal SR
met hods for controll
pl ant diseases and pests
that relies on natur al predation r gt
Bacillus thuf(Bithgi ensi s
1)t is available in sachets as dri ed
sprayed on Borlaasnstisc aa,s Cotton & fruit| t
eaten by insect | arvae. I n the gut | o
get kill ed.
2)Bacul ovi(rguesrNgisc| eopol yhedr ohvhieryusar e |p a
on insects and other arthropods that
specspsci fic, as such have narrow gp
application on insects &l pMtrlogg emane
conserve beneficial Il nsects.
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MI CROBES AS BI OFERTI LI ZERS:

Mi crobes that enrich the nutrient qu
cyanobacteria are used as Biofertild]
check overuse of chemical fertiliser
Rhi zobbamt er iCyaannodoachaveapr opefritxa toii
1. Free |living bAzdspiiraglAlnwrto laaecntreire h
contentheofsoi |

2. Mycorrhiizsasymbiotic association of
of higher plants. Fungus absorbs pha
plant, give resistance to pathogens,

3. Cyanobaknelraena, Wesi bt aftiog. i N
QUESTI ONAI RE

Mul ti ple Choice Q®gstions (
Q 1. Il n bioremediation, which microag
clean up the oil spill s?
(aPseudomonas ( bRhi zobi um
(cBacil lus subt(iddacscharemgeeevi si ae
Ans( a)
Q 2. What is the purpose of wusing b
treat ment ?
(a) Decomposition of organic matter
(b) Production of methane gas
(c) Synthesis of antibiotics
(d) Generation of electricity
Ans( a)
Q 3 What is the primary function of
pl ant growth?
(a) Nitrogen fiibvatrhosphorus absorp
(c) Photosynthéeésdi)s Carolxamndedif i xAantsi(don)
Q 4. Il dentify theodgioprinft i@egan cdeu | afurle
(a) Pest coEb)rNitrogen fixation
(c) Soil aedptAoni biotic product.
Ans(b)
Q 5. A nitrogen fixing mecirédbeli basoc
fields i s
(alrank{( BRhi zob{oS9pirul(iddmabaena
Ans(d)
Q 6. The vitamin whose content incre

mil k i nto curd by LAB i s
138
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(a) Vitami)n \Aitamin D i14{(dgi)t\amitnang n
Ans(c)
Q 7. Methanogenic bacteria are not f[ol

(a) Rumen of <cattl e (b)) | G

(c) Dbott onrh oogfgendatpearddy fi el d (d)] a
Ans(d)
Q 8. The primary treatmenthefremetvaljyat

(a) Di ssol ved i mp(ubr)i tateassbl e particljes

(c) toxic substa(hdc)eshar mf ul bacterie
Ans(b)
Q 9. BOD of wastewater i s estimated |b

total or g(abn)i cbinoadteegerpardgaabni ¢ mat t
oxygen ev(odl)utoixoyngen consumpti pn

il ch one of the foiflixwinmgg oirg amo-t
baena ( bNostoc
tobacter (dPseudomonas

SSERTI ON AND REASON BASED QUEST
foll owing questions a stateijne
ement o Reason(R) mark the c¢or
e true and R is thie
u ® tsudlOT the correjt
t i s fal se.

ut R is true.

n Mi crobes play a <cjru

& O

d
d

antibiotics.
Reasoning: Antibiotics are chemicals
mi croorgamiasmsnhi bit the growth of ] o
mi croorgani s ms.

Ansb)

Q 2. Assertion: Biocontrol agents ba-:c
ar e considered environmentally frje

pesticides.

Reasoni ng: Mi crobi al bi oicfoind riohn tlge|nt
action and do -netmpesei tonmgent al ri]sk
Ansa)

Q 3. Assertion: Fermentation by mif[r
of alcoholic beverages.

Reasoning: During fermentation, micrc

waterd a@&mar bon di oxi de.
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Ansc)

Q 4. Assertion: Mi crobes are used
spill s.

Reasoning: Certain bacteria have the
hydrocarbons present in crude oil
Ansa)

>

Q 5. Assertion: Mi cr olme st haer eprmodaty ct
recombinant proteins |like insulin,
Reasoning: Genetic engineering techni
of human genes into microbial <cell s t
proteins.
d)
rt Answer (SA) type Questions (2 1
. tHoevs a smal l amount of curd acdqd:
i nto curd? Mention a nutritional g
cur d.
Ans.
A | arge number of | actic
amount of curd which mult
y producing the |l actic a
y increasing Vitamin B1l2.
2. Why is secondary treatment o
ant called biological treat ment
S

Ans
Sho
Q 1

d
y and cor

aci
I pl
ci d. The nut

f
?

b
b
Q
P
A
I

d

I

n

n this treatment Organic wastes of s
eomposed by certain microorganismg |
Q 3. An antibiotic called Wonder Drfuc
wounded soldiers of America during| W
wW I

a fl Name the drug and the scientijis
Ans.Penicilliayr Kl ewmand.
Q 4. You have observed that fruit ﬂu
the mar ket is clearer as compared o]
Give reason.
Ans.
Bottle juices are clarified by the jus
Q5. Al exander Fleming discovered |Pe

as an effective antibiotic was establ
t wo scientists.
AnsErnest Chain and Howard Fl orey.
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Q 6 Name the plant whose sap I snusped
process involved in it.

AnsPRalm tree, by fermentation.

Q 7 What is the medicinal use of <cyecl
AnsCycl osporin A 1is used as an | mmun
organ transplantati on.

Q 8. Name the pests that | ady ebti rdij d&
respectively?

Anslady bird beetle iIs wuseful t df ek«
contr ol mosquitoes.

Q 9. Give an example to prove that

met abol i sm?

AnsThe best exampl e of mi cr obes oleil fena

are the puffed dough & bread.

Q 10 What are interferons?

AnsProteins released by cells in resjpo
help to combat are called interfepro

Short Answer (SA) type Questilon
Q 1. Explain how Bifaggams aicsd i prrad ceuwdc esd (1 d
mi crobe involved in the production agf
the chemical composition of it.
AnsThe anaerobic digestion of activat e
of Bi ogas:Mdavilcamdgreentsh/an o b arGheermiucna |
compositMdtomane, carbon dioxide, Hydrjog
Q 2Explain why aerobic degradation o‘f
| mportant than anaerobic degradation f

vol umes of wastewaters rich in organic
AnsAer obi c doengriasd amoir e i mportant as na
aerobic and facultative microbes (bact
I n the waste water can rapidly oxi difse
compounds. Mechanical addition of o0XYVyc
anadost of the pathogenic content of |t
Q 3. Yeast is an i mportant ingredient
breads. Il lustrate the process involjve
bread.

AnsThe process involved 1 s cfherlnoetnstiastji c
produced that causes the sponginess |of
Q 4 |l Il lTustrate the application of t|he
how it increases the farm output?
AnsFungi form symbiotic association |wi
calledrmyear eg., Glomus. The fungal |
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ancdormer pat hogens.
nce to salinity and
I

put .

BOD. Mention its s
rs to the amount of
oirgamnmne Imatterrof wa
The sewage water is treated 1t
BOD of waste water, more is it
Q 6. Alexander Fleming observe
notatum a partiokocladmr gspeci &s v e

AnsQAoi s Staphyl ococci bacteri a.
Il biotic) iIs released by Peni

Wine and beer (without disti
the fermented broth.

er plant. How it iIs benefic
ycorrhiza
f
P

< -

O o IS

ty and droug

I
erance to sal
F ani sm we <can

[
rom which o
| ot buster di

ing clots frr
i al i nfarcti on.

< o >
®>9PWT LOJIJWOTDODYQ ®

o © 0,

.o <

- —

QS

i cati on.

gal mycel i um.

se are forms in aerobic tank
CASE BASED QUBESZIMaONK s)

Read the following and answe

o C 5O

Q 1. Bi ol ogi cal contr ol IS a grazatti

pesticides I n agricultural S oI

mol ecul es produced by microorganism

0h s unable to grow because cchemi
n

dr ouc
i ncrease 1 nvellaoaptmeqrtawt
to increased availability

ci

of

c al

t
7. Give two exampl es e-dc I5lteodl bda vseri
s

a

Name the type of associati on

i al

ht.

ni

rg obt agi
§robt Sitmeptococcus.
om the blood vesse

How FI| ocs ar e f or med dur i

when

r

ti

t h

f

unogcel i um absorbs phosphorus
ant . Such plants al slworsrhe wp ate

ng

t

| s .

Fl ocs ar e me s h | i ke stobctubeacte

h
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with either a plant or pathogens of] t

the pathogen and | i matcti osn né&egathiosg

new biocontr ol products are devel opec

based on their ability to i nhibit aJ[

conditions via antagonistic effects

source Bgemahe plant disease. Bi ol ojgi

supportive approach for di sease manjag

valuable to #hakenahyeemvironment.

1. An organic farmer controls pest 1i]n

a) Chemical fertilbi)zedNrag ur al predatio

c) Morphol ogi cal noe)t hPohdy si ol ogi c al me

Ansb) Natur al predati on.

2. Dragonflies are used to get rid dqf

a) Bumble bees b) Mosquitoes c¢c) Ealjlt

Ansb) Mosquitoes

3. What arel bageonns for controlling

aBacill us thuribnLgaicetnosbiasci | | us

c Acetobacter adelirieponema pall i dum

Ansa) Bacillus thuringiensis.

4 . How is Bacillus thuringiensis guvVe

a) I n thegufidrmplrla)y I n the form of «¢r\

c) In the form d) dni edesporesof wet

Ansc) In the form of dried spores.

5Bacul ovaresest the excellent candid

applications?

a) Spespiees fic mpplicatio

b) Narrow spectrum applications

c) I nsecticidal applications

d) Brsoppedct rum applications

Ansd) Brsoppedct rum applications.

Q 2 Some microbes have an expandi njg

These mi croorgani s ms can f er npernotd U a¢

chemical s, and are currently widely

i ndustry. They are wused to I mprove]|t

Il ncrease t he nutritive val ue of f g oc

Il ncreases shelf |l 1 f e, andised as. pTlhéy

promote health in the body.

1. State the full form of LAB.

AnslLactic Acid Bacteri a.

2Lactic acid bacteria can be found |Jin
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Ansln curd and yogurt

3.Give an outline of curd formation.
AnsCurd is formed bmaladdamgunt of cur
whi ch acts as a starter(inocul um). \

starter multiply at suitable temperagt.
4 What happens to the milk protein djur
AnsAcids reyyebdéd8ddbring the growth o
di gest mi | k protein, casein thus i lnc
protein.
Long Answer (LA) type Question

Q 1. Explain the process of secondar|y
AnsThe primary edddédieinnt o sl prage aer gt
I s constantly agitated mechanically |a
AThis allows vigorous growth of wusefjul
mi crobes consume the organic matter |i |
reduchees BOD.
AOnce the BOD of sewage reduced signi
passed into a settling t@ahkWasdeakl dwe
sediment. This sediment is called acti
AT he maj or part of t he sl udge lusd gl u
di gesters. Here anaerobic bacteria ¢pr
sul phide and carbon dioxide) .
AThe effluent from the secondary
Il nto natural water bodies I i ke r
Q 2.(i) Draw a tympilaalt .bi oga

(i1) Describe how biogas i1s obtair

sl udge?
Ans(i ) Suitable Diagr am.

(iBii)ogas formation from activatedq ¢
Major portion of activated sludge S
digesters. Hiecebaanhaeirabdi gest the jor
sludge.

tr gat
iver

* * % * % * % *x % *x % *x * *x * *x *x *
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UNI ITK

Bl OTECHNOROGY

Chapter 11
Bi otechnol ogy: Principl e|s

Chapter 12
Bi otechnology and I ts Ap

CHAPT EIRL

BI OTECHNGY O PRI NCI PLES AND PROC
l ntroduction to Biotechnology

Definiiti Binotechnol ogy Il nvol ves usi npp
enzymes to create products beneficial
Exampl eLLur d, bread, wi ne (traditiopa

such as ¢géypgemodafi ed organi sms, DNA | v
Principles of Biotechnology
Core Techiniques

1. Genetic Engi Aleeeiingg the genetic |[me
change t he &orpghaemiostny pe .

2. Steril eTechvaiignueas ni ng o oreteaminaza tr omhor
grow desired microbes or eukaryotic |Ce
(anti biotics, vaccines, enzymes).
Tools of Recombinant DNA Technol ogy
Restriction: Enzymes
M Di scovered in 1963; enzymes that [cu
T Types: Exonucl easnes!| e(fortea devwse fr o
Endonucl eases (cut DNA at specifif
o Exampl e: EcoRI from E. col.i refgo
sequences.
Cloning VYectors
T Pl asmi ds and Bact erCiagpmhd ees of r

i ndependently within bacterial cejl
Feat ur es
1.0rigin of Replicdtmiiamat(es i yeplicalti
number .
2.Sel ectabl e : Mdrdkeenrts f vy transfor med o
resi stance genes.
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3.Cloning: SRéeéesbriction sites for

4 Vectors for Pl amt:s Agqirdo bAarcitmer i um t
etroviruses |

plasmid) for plants, r
Competent: Host

T Making Cells Compeadatenhg with

shock to enabl e DNA u
T Micriamj ec:it ildinrect i nje
M Bi ol i sGeinces/ GunBombar d

particl es.

T Di sar med Pat hogenUsMencgt owvisr uses/ ba

DNA.
Processes of Recombi nant

9 Il sol ation of Genetic M

pt ake.
ction of
I ng cel

DNA Technol

ateri al ( DNA)

o Breaking cell s open t o rel

| yapme (bacteria), ¢

el |l ul ase

o Removing RNA and proteins to

9 Cutting of DNA at Spec

i fic Locati ol

o Using restriction enzymes to
o Visualizing DNA fragments us

9 Ampilfi cation of Gene of

mul tiple DNA copies

o StepsDenaturation, p

1T Ilnsertion of Recombina
ol ntowodng |

E. coli wi

o Sel ecting

1 Obtaining the Foreign

Il nterest us
o Pol ymer ase Chain Reacltni oni t(rPRPCR}

using ptr
ri mer an

nt : DNA into |
il gated DNA into host o
th antibiotic resi

transformed cell s
Gene Product

o Cloning genes into vectors
exXession.
o Producing recombi nant pr ot
bi oreactors.
17 Downstream Processing
o Purification and formulati on
o Clinical trials and quality
Principles of Biotechnology

1. Genetic Engiineering

I NS¢

cal ¢

DNA
Icoat

ease
(pl
pur
cut
I ng

I mer
neal

st an
usi n
and

ei ns

of
cont
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o Tehniques to modify the geneti (
organi sm.

o Al | ows for t he Il nsertion of Spe
expression of desirable traits | wj
genes.

2. Sterile Technigues

o Essenti al for growi ng desiced¢ el
without contaminati on.

o Used in the production of bi ot gct
antibiotics, vaccines, and enzyine:

Tools of Recombinant DNA Technol ogy
Restriction Enzymes
Definition:

1 Restriction enzymes, also known, awr
enzymes that cut DNA at specific Jre
Hi story:
9 Discovered in 1963 by Werner Ar ber
Dani el Nat hans.
s Initially observed I n bacteri a, w |
mechani sm against invading viral DN

TypesReodtriction Enzymes:

1 Exonucl easkResmoyve nucl eoti des from
mol ecul es.
2. Endonucl:ea<Lad DNA at speci fic D O
mol ecul e.

Action of Restriction enzyme

The enzyvme cuts both DNA EcoRI cuts the DNA between bases
strands at the same site G and A only when the sequence
GAATTC is present in the DNA

Vector DNA Foreign DNA

4
TEREEE S RE8as TN/
¢ {
l EcoR1 l

Sticky end

Sticky end

=]
)

DNA fragments join at sticky ends

l
VANYI AN/, i lululs s D Y7o\ "o\ "5\

Recombinant DNA
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Key Featur es:
Recognition Sietceisf i ¢ sefubases paifr g
enzyme cuts.i n@fftoenn cp al
Types of Cut s
o Sticky :En8tsaggered cut s wi t h-
stranded ends. These ends <can
compl ementary sequences.
o Bl unt EndSs r ai ght cut s across
resulting in no overhangs.

- o = o
—~ -

Forcign DNA

Same restriction enzyme cutting both foreign O
DNA and vector DNA at specific point

oo oo

-
OO0

Exampl es:
1 ECoRRecogni zes and cuts at the sequ
sticky ends.
9 Hi ndil IRecogni zes and cuts at the se
sticky ends.
17 Sma:l Recognizes and cuts at the seq
bl unt ends.
Applications:

1. Gene ClonCngatambgi maenct DNA by cutti
DNA from different sources.

17 Genome Mappldgntifying and mapping
within a genome.

1 Gene Therdmyerting therapeutic gen
genetic disorders.

Cloning Vectors

Definn:tio

9 Cloning vectors are DNA mol ecul es
I nto a host cell and replicate wi
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Types of Cloning Vector s:

1. Pl asmi d&smal I , circul ar DNA
mol ecul es found i n b@gl®!n ingaim
that replicate independ

the bacterial chr omd¥dam

2 Bactephagediruses t'H

i nfect bacteri a, used
Il ntroduce foreign DNA
bacteri al cel |l s.

3. CosmideBybrid vectors
combine features of
and bacteriophages,

cloning | arge DNA fragment sun

4 Arti ficial Chr omosomes
Large capaciucgh vesxtoact esri al artifijci
(BACs) and yeast artificial c¢chromogo
| arge DNA fragment s.

Key Featur es:

1. 0O0rigin of Repl i cSetgiuemc(eorrie)qui red 1t o
replication of the vector wopyimumie

2.Selectable: MGgehkes st hat all ow for tlhe
that have taken up the vector. Commc
resi stance genes.

S Multiple Cloning Shoes DMES3equenc|es
mul tiple uniqueymessitesi,oal éowi ng f
of foreign DNA.

4 Reporter: G&6rpaes that encode easily c
such as GFP (green fluorescent pr ot e
expression of the inserted gene.

Exampl es:

1 pPBR322A widely used pMiasmiadnpvedtidfi r
tetracycline resistance genes.

7 pUCL9 A plasmid vector with a high ¢
gene for blue/white screening.

1 TPhageA bacteriophage vector used f
up to 23 kb.

Process of Cloning with Vectors:

1. Preapation of Vect:or and I nsert
o Cut the vector and the foreign DNA

enzyme to create compatible ends
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2.Ligation
o Mi x the vector and insert DNA frjag
join them together.

3. Transformati on
ol ntroduce the DINNAcamhtionanthost <cel l
met hods such as heat shock or eljec

4 Sel ecti on

o Grow the transformed cells on se

antibiotics to identify cells thlat
5.Screening

o Use techniques shucthe assc rbelewnd /nvg, > C

restriction analysis to confirm/|th

vector .

Applications:
1 Gene ClonPngducing multiple copies|] o
t herapeutic use.
1 Protein ExprRsesdwoai ng recombi nanltl spr

for industrial or medical use.
1 Genetic Engii nreeedtnigng genetically 1o
( GMOs) for agriculture, medicine, Jan
Advantages of Different Vectors:
9 Pl asmi dsasy to manipulate, high copy

cloning sralalgmhA s .

1 Bacterioph@gespackage | arger DNA fjJ a
i nfection of bacterial <cell s.

9 Cosmi de€ombine the advantages of pjl a
bacteriophages, suitable for | argejr

9 Arti ficial Chr Crapsadrmes of carDNA ng |v e

fragments, useful for genome mappiijng

Competent: Host

o Making Cells :Compedteinng with callc
heat shock to enabl e DNA uptake.

o Mi cFiamj ecitiinrect injection of DN/

o Bi olistics/:GeBwendbmaarg cel | s-cwat gD

particl es.

o Di sarmed Pat hogenJsVergt ovrisgs uses/ pa
transfer DNA.
11.3 Processes of Recombinant DNA Tect
1101 solation of Genetic Materi al ( DNA)
o Breaking cells open to release [N,

| ysozymeri(ad)acteel | ul ase (plants)],
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o Removing RNA and proteins to
2 Cutting of DNA at Specific Locatio
o Using restriction enzymes to cut
o Visualizing DNA fragments using
17 Gel el ecetsriosphiosr a techniqgue used t
fragments based on their size and
Principle:
1 DNA fragments are negatively char
backbone. When an electric field |
mi grate towards the mm$eﬁ|wmrQU@m
matri x.
Component s:
1 .Gel Matr i Xx
o Typically made of agarose for I
o Acts as a sieve, all owing smal/l
than | arger ones.
2. El ectrophoriesis Uni't
o Consists of a gel <casting tray,
and power supply.
\’kll\
&« bands S
Largest Smallest
U F 7857 II /4
I”/
/é/ 77 7 //
Steps of Gel El ectrophoresis:
1. Preparation of the Gel
o Agarose Gel Preparati on
A Agarose iIs dissolved in a buf
by heating.
A - The molten agarose is poured
comb i nseretaetde twoe lclrs .
A -The gel I's all owed to solidif
2. Preparation of DNA Sampl es:
o DNA samples are mixed with a | oa
tracking dye and a dense compoun
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o The tracking dye helps moeictoopthloe
3.Loading the Gel:
o The solidified gel I's placed i n |th
covered with a running buffer.
o DNA samples and a DNA | adder ( mo]l e
| oaded into the wells wusing a mijfcr
4 Running the Gel:
o The edplRamresi s unit I s connected] t
o An electric current is applied, |ca
mi grate through the gel towards |t h
o Small er DNA fragments move faster
| arger ones.
5.Staining and ¥Yisualizatio
o After electrophoresis, thespegel fi|x
such as ethidium bromide or SYBR C
o The stained DNA fragments are vi|su
o Ethidium bromide intercal ates betw
fluoresces under UWel polkt tioaeavedl.i
bands.
S Ampl i fication of Gene of I nterest |Jus
o Pol ymerase Chain Reacnt ivont r(oP GR)njt h
mul tiple DNA copies using primetns
Definition:
Pol ymerase Chain Reaction (PCR)fyi s 1
specific segments of DNA, generating
a particular DNA sequence.
Principle:
PCR relies on the principle of DNA rjer
pri mers, DNA polymerase, and nucl eot]i c
squence through thermal <cycling.
Component s:
1 DNA Templ althee DNA segment that need|s
2. Primer Short-ssiagtied DNA sequences ﬂh;
compl ementary to the target DNA'Ss I
are used: forward and reverse.
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S DNAoPymerasAem enzyme that synthesi z
Tag polymerase, derived fr om Tthhee ntu
aqguat, cius commonly used -9dtexhmlues.e it

es
Ise

| C

4 Deoxynucl eotide Triphospheathkewi [(diNArd® st
T, C, G) uAlemglolbyméddmNase to synthesi ze

strands.

5 Buffer SoplBtowndes the necessary 1 ¢ni

mai ntains the pH for the activity

Rogion to be amplificd

\
>J
J
]
o
i
v

@” Denaturation
= & T T T T T
. . = Pri = Annealing
U N G e A TR N (N N (NN G N N R
el e
W G ) el e e e e I
Steps ofPCARRCR:onsists of three madidm® s
cycl es:

1 Denaturation
f Thedoubdteranded DNA templ at9e8 AiCs fiBed
seconds.
T This high temperature breaks the
DNA strands, resul-simgnidedt BN As mo
2. Annealing
f The reaction temperat-65&8Cifsé0 over
seconds.
T This allows the primers to bind (

sequences onsthaendedgDBA templ at e

3. Extension (El ongation)

T The temperature is r60se@cobads82AC
1T Taq pol ymerase synthesizes a ngwt
the DNA template by adding dNTPs

Cycle Repetition

T The three steps (denaturation, an
repeatedd4® ocy @l0es.
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1T Each cycle doubles the amount of |t a

exponenti al I n d\rAe sgueaa nitn ttyhe D
Final Extension
1 A final extension step is ofibDen car
mi nutes to ensure that-samuandemha DMNJAN
fully extended.

Applications of PCR:
1 Mol ecul ar Di:agnostics
o Detecting and identifyalngs omaplhegen
o Genetic testing for inherited di|jse
2. Forensic Science
o DNA fingerprinting for identify
o Analysing genetic material from
3.Research
o Cl oning genes for further study.
o Analysing gene expression patter|ns
4 Agriculture
oldenti fying genetically modified o
o Breeding programs for crop i mprojve
Advantages of PCR:
1 Sensit:i v@CGany amplify minute quanti i
1 Speci f:i cliaryget s specific DNA sequegn:
1 SpeedRapi d wrokesssults in a few ho
7 Ver sat:i |Aptpyl i cabl e to a wide range

4 1 nsertion of Recombinant : DNA i nto |Ho
ol ntroducing | igated DNA into hogt
E. col i with antibiotic resistarnc:

o Sel ecti ngmad amesiflor usi ng sel ectijve
50btaining the Foreign Gene Product

o Cl oning genes into vectors and tr
expression.
o Producing recombinant proteins in

bi oreactor s.

Definition:

1 Bi oreactors are vaews snealtseriimalwshiacrhe |rb i
converted into specific products by
cells, or enzymes.

Pur pose:

1 They provide a contr
mi croorganisms oOor <ce
enmegs, vaccines, and

ol | ed enviroanne

| ' s to produc

ot r bi oacti|i v
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Types of Bioreactors:
1. Stirred Tank Bioreactor:
o Most commonly wused type.
o Consists of a cylindri-gdrmnilverssceh|t m
shaft, equipped with |Iimpellers tjo
o Ensures uni foiromndofstmutbouitent s anjd
o Provides a controlled environment
2. Spar ged Slrtainrkr eBd or eact or :
o Similar to the stirred tank biorjea
il ntroduce air at the bottom.
o Ensures efficient oxygen transfer
o N R
Suracs. .
e B || N L]
(fmtrol ! br;kcr N iw/vmminmcm
St Flat bladed e R s
sterilisation ‘(?l’l‘l’ﬁ'll:’: ‘Q' % >, 28 ot
broth Bubbles\ =3 N
dramatically 5 D=’=U
D= Sterile Air Fangn = I
\ \11'a11sfer area /
(a) )
Canponents of a Bioreactor:
1 Vessel
o Usually made of stainless steel |to
mai ntain sterility.
o Equi pped with ports for adding nfut
and withdrawing sampl es.
2. Agitator System:
o Consists of impell erasl agshafcthed tjo
o Ensures proper mixing of the culjtu
conditions.
3. Aeration System:
o Uses spargers or diffusers to injtr
culture medi um.
o Essential for aerobic cultures tjo
4 Control Syst ems:
o Momtors and regul ates parameters |
di ssolved oxygen, and agitation |sp
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o Sensors and automated controll er|s
conditions.

5.Sampling Ports:
o Al'l ow periodic sampling of the cjul
the bioreactor.

6 . Heai ng/ Cooling System:
o Mai ntains optimal temperature for
formati on.
o Often includes a jacket around tjhe

7 Foam Control
o Uses antifoam agents or mechanicjal
foam formati on, fweérn &€ hwictaim a ert &tri jo n

Operation of Bioreactors:

l1J0nocul ation:

ol ntroduction of microorganisms o|r
under sterile conditions.

2. Cultivation:
o Mai ntaining opti mal conditions ffor
formati on.
o Continuousrimogniatnod adj ustment of | p

3. Harvesting:

o Coll ecting the desired product f
ol nvol ves separation processes |
chromatography.

= =
a O

Advantages of Using Bioreactors:

1.Controlled Environment:

o Precisel conmeér ogrowth conditions,

and product quality.
2.Scalability:

o Can be scaled up from | aboratory t
. Efficiency:

o Enhanced mixing and aeration i mp|r o
availability.
4 Sterility:
o Designed tion nsatienrtial e conditions, | p

contaminati on.
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Applications of

1 Phar maceuti cal

o Producti on

therapeutic

2. Food and Beverage
o Fermentati on
beer, and wi

3. Environment al

o Treat ment of

4 Agricul tur e:
o Producti on
5 Research:

o Studying cel
bi otechnol ogi

6 Downstr eraont ePs s i

o Puri ficati on
o Clinical tri

Question Bank

1. Explain the
technol ogy.
2. Describe the rol
3.Discuss the var.
engineering
4 Explain the
bi otechnol ogy.
5.Descr i bPeoltyhree
I n biotechnol og
6.Di scuss the pro
used to achieve
7. Explain the proc
white screenin
8.Descri bef d@rhen
I ndustri al b
9 Explain the steps
from a bacteri
10.Di scuss the ethi

bi otechnol ogy.

11.Expl ai mptolme ainc e

production of

oreactor s:
| ndustry:

I bi otics, wvacqi
ns.

l ndustry:
processes foreepreqaqu

protei

otechnol ogy:
wastewater and bidqr

processes andc
applications.

formul ati on of t
;

restriction emz
types of cl oni

process

rase

@ — @
nw —~+0n
w - n
o
—

MIﬁypes
Il otechnol ogy.

nvol ved in the 1| s

downstream pro
otechnol ogi cal produ

ofertilizers arnd

gual ity cont

otechnol ogy: Pr
LonAgnswer Type Questions
principle

andi astaaps DINAY o

g

gel el ectroph
Reaction ( P|CR
transformatio
selecting rec

bi oreactors

| egal , and sjc

c e
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1

1
1

S
1
2
3
4
5
6
7
8
9
1
1

1
1
1
1

Vv

PR OOO~NOOITA WNPE

2. Descri be

the use of Agrobacterium
engineering.
t h

3.Di scuss e applications of recom
medi ci ne.

4 Explain th prooeas ngofangleme sc appl
5.Describe t rol e ofs chaloer eparca dour cst iji

bi otechnol
hotAth s wer

product s.

e
y

T e Questions
What is re m
t e

Name two s of restriction enzy

DT OoT@ 5

What are palnads mmhdys are they wused as
Explain the principle of gel el ecti
What is the role of Taq pol ymerase
How i s DNA visualized after gel el ¢
What are the steps i1 nvolved in the
Define transforormattextn ofn dgéreetci ¢ en
What i swhbiltuee screening and how i s i
O.List two types of bioreactors and
1. What is the purpose of using a se

vectors?

2. Explain the significagndde adfi otnh g oa
pl asmi d.

3. How does Agrobacterium tumefacien
cell s?

4 What are the applications of reco
agriculture?

5.Describe the role of antibiotic r
transfor mant s.

er§yhort Answer Type Questions
Define genetic engineering.

bi nant DNA technol ogylL
e

34

b

S

c |

0

i
c
P

m b

e

What i1 s a restriction enzyme?
Name a commonly wused cloning vecto
What is the purpose of gel electro
What does PCR stand for?

Name one method of introducing DNA
What ithe function of a selectable
Define the term '"bioreactor"'.

What i1is the role of DNA |igase 1in
O Name a bacterium commonly wused 1in
1 What is the significance of the t
bi otechnol ogy?
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12 Name the enzyme used to synthesiz
13 What is the function o-whihe Isacéegé
14 Define plasmid.
15 What is meant by '"downstream proclkes
Mul ti ple Choice Questions
Which of the following is a restricti
oa) DNA palseme
o b) RNA pol ymer ase
o c) EcoRI
o d) Ligase
The process of transferring DNA into
oa) Transcription
o b) Transl ati on
o ) Transformati on
o d) Transl ocation
Which enzyme is used to join DNA frag
oa) DNA polymerase
o b) DNA |l igase
o ) RNOA ymer ase
o d) Restriction enzyme
What does PCR stand for?
oa) Protein Chain Reaction
o b)) Polymerase Chain Reacti on
o c) Plasmid Chain Reaction
o d) Polypeptide Chain Reaction
Which of the following is a commonlyYy
engineering?
o a) RNA
o b) Ml as
o C) Ri bosome
o d) Gol gi apparatus
In gel electrophoresis, DNA fragmenfis
o a) Size
o b)) Charge
o C) Shape
o d) Colour
.Taq polymerase is obtained fr om:
o aEscherichia coli
o b)Saccharomyces cerevisiae
o c)Thermus aquaticus
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10.

O O O o

11.

o O O O

12.

o O O o

13.

O O O O

14.
el

O O O O

15.

o

dBacillus subtilis
e term '"recombinant DNA" refers top:
a) RNA molecules joined together
b) DNA molecules from two different
c) DNA and RNA combined
d) Proteins synthesized from DNA
i ch of the following is used as a| s
ctors?
a) Awotilti resi stance gene
b) LacZ gene
c) Ori site
d) None of the above
The technique used to amplify DNA} i
a) Southern blotting
b) Northern Dblotting
c) PCR
d) Gel el ectrophoresi s
What is the role of the origin offr
a) I nitiapkesc®8BNAONeE
b) Terminates DNA replication
c) Degrades DNA
d) Modi fies DNA
Which of the following is an exampl
a) Test tube
b) Petr.i di sh
c) Fermenter
d) Microscope
The enzyme used to cut DNA at spefci
a) DNA | igase
b) RNA palsyeme
c) Restriction enzyme
d) DNA pol ymer ase
Whi ch of the following is used to]| v
ectrophoresis?
a) Ethidium bromide
b) Coomassie bl ue
c) Silver stain
d) Bromophenol bl ue
The process of inserting forei gno@N
a) Transcription
b) Transl ati on
160




o c) Transformati on
o d) Transl ocation
CompeteBRayed Questions

restriction enzymes in cu

2. Propose a methoduttcesvasr ioffy a
using gel electrophoresis.
3. Explain how you would use PC
pat i@ nDNA sampl e.
4 Describe the steps
prote using bact
5.0ut |l i
trans
Cas®tud

1 . Design an experiment to study
ttin

t iy

R
y o
er |

y Based Questions

=
>
O T

siderationspfprodecat i ong.

N
® S5 O ®
-]

w
-y
- 0 unw = O® nw S

N
~T» =T >~ pa=o-

t . Explain the process and
ues i nvolved.
aboratory is tasked with di

&
O »©o
Py

nterpret the results.
Answers Scheme
LonAnswer Type Qlhastwieas s

9
e

t

n

t

esearcher is developing a GMO

h e
a s
e C

o d

u would take
n a l cel |l s.
Il ne daurper otcoe compare the ef fi

formation met hods i n bacteri al

Cl €

l otech company wants to produce
ombi nant DNA technol ogy. Descr i

e f

p e
| o

et

h
b e

a research project, a team disc
e. How would they cloneEan@oéxpij e
tudent needs to purifl. ac phed criinb
downstream processd nfgolslt®w.s

oV

t hljey

cir o

potent

a

Describe the ste@mandt heow wdhelyd

1. Explain the principle and steps

technol ogy.
o Recombinant DNA technol ogy

steps include:
1.0 sol ation oExtDNAtiIi ng DNA from

2. Cutting DNA at spdsi hgcrestesction

DNA at specific sequences.

nv ol
two different somewegehetrcceabmb

t

gno

I n\y

h e
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I nsertion of DNA: ilitgatai rnweg cttloe iInNAo | far

vector using DNA | igase.

I ntroduction intoTraamofsar miehd t he Hho:

recombinant DNA.

Selection of recombdaemanitf giemd sand i s

have taken up the recombinant DNA.

Cloning and ex gl ensrneganhbei nant <cel I}s

the desired product.

Describe the role of restriction enz

o Restriction enzymes are mol ecul ar

specific recognition sequences. |Th
t hat al Inewrttheni of foreign DNA i nf

precise cutting and pasting of DNA
to creating recombinant DNA mol ecu
Discuss the various types of cloning
engineering.

o Cl oning vectors are O&rAr ynofl ercaiil gjrs
host <cell s Types include:

Pl asmi ddmal |l circul ar DNA used in bac

Bacterioph"dgesses that infect bacter

fragment s.
Cosmi:dsHybrid vectors combining feajtu
phages.

Yeast Artificial Chrotdesesdmésr ( AGH) n
DNA fragments in yeast.

Bacterial Artificial ChBombbkbameso( BA

used i n bacteria.
Explain the process of gel electroph
i n biotechnology.

o Gell eect rophoresi s separates DNA {r
DNA is |l oaded into wells of an alga
current is applied. DNA fragment|s
electrode, with smaller fragmentjs

I nclude DMAIMItngogr, assessing PCR |
anal ysing restriction enzyme di ges
Describe the Polymerase Chain Reactli
significance in biotechnology.
o PCR amplifies specific DNA sequenc
process involves r epteuvartaetdi @ ACR4s o
anneal i-6§ACH0 and extension (72AC)
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pol ymerase. PCR is significant ffor
pathogen detection, and forensic| I
6.Di scuss the process of transformatio
met hods wuaeliewve it.
o Transformation is the process of] i
bacteri al cell s. Met hods i ncl ude:
1. Chemical transf &@smagioal cium chlorid
to make cells competent.

Electroporation : Using an electric field to create pores in the bacterial
cell membrane, allowing DNA to enter.

7 Explain the process of selecting re¢c
bl uwehi te screening.

o Bl uvehi te screening involves usi njg
| acZ gene, wha-gdl eantcosliedase. The r
contains a multiple cloning sitgeg
foreign DNA is inserted, i1t disiqu,
a-gal acaessiproduction. Transfor megd

media cont-galni nGoXoni % cwimbh nrmamnn
pl asmids (intactghédaZ) oprddseeand
Colonies with recombinant pl asmid:
whi t e.
(0]

8.Describe the deisf foefr ebnitorteyapct or s and| t

applications in industri al bi otechno
o Bioreactors are vessels for growi |
conditions. Types include:

1. Stirred Tank :BiUsredad®mcral argel | cul [ u

fermentati on.
2 . Ai-bi ft Bi o:r elaatcitloi zes air to circul ajte
suitable -$§enssheae cultures.
3 Packed Bed B:i oCelalcg oare i mmobilized ¢
used for I mmobilized cell cul tures
4 Fluidized Bed: Bbopeparct oparticles arne
upwad fl ow of medi urmenwssdad fcairl thuirge

—_ V7

5. Photobi oredlstedr for photosynthetic |or
| T ght sources.
9 Explain the steps involved in the 1is
(DNA) from a bacterial <cell
o The steps include'
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1 .Cel |l LBrseaaski ng the cell wall/membraw‘ne
(l ysozyme for bacteria) or detergent
2. Removal of :PrPodtdeiinngs pr ot eases or phjen
remove proteins.

. Purificatldésomg et hanol or isopropanpl
4 ResuspensibDosgoltwenDNA in a suitabl
buffer).

10.Di scuss the ethical, | egal, and spc
bi otechnol ogy.

Et hical concerns include the safety |[of
( GMOs), potential environment al | nopfag c
genetically engineered ani mal s. Legal
bi otechnol ogi cal Il nventions, regul at]i c
property rights Soci al I mplications i
advances, public perceptoobnbiandrt begi f
11 .Explain the i mportance of downstrlfa
production of biotechnological pr odu
Downstream processing involves the pur
bi otechnol ogi cal product s. |l t ensur es
stalbyi.l iStt eps include cell separation
and formul ati on. It i s cruci al for prc
and ot hewalhueghproduct s.

12.Describe the use of Agrobacterium|t
genetic engineering.

Agr obaum etrumef aci ens naturally transie
pl asmiDNA)T i nto plant cells, causing| c
exploit this mechanism to introduce |de
plasmid is modified to carrybabtegekeugm
i nfects plant cell DNAt n an of ¢ hrei pPpd ainltle
13.Discuss the applications of recompi

medi ci ne.
Applications include:

1. Gene Therdpyating genetic
genes.

di sorder
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2. ProductiosnuloifnProducing human i nsul n
di abetes treatment.
3 Vaccine Devel Cpmanti ng recombinant |va
|l i ke hepatitis B.

4 Monocl onal AntPbodwueisng anti bodi es |f
therapy.
14 . Explain the procesg ahdgene apphifpa
o Gene cloning involves:
1.1 solation of the :gebwetroafc tiinntge rtehset s|p e

sequence.

21l nsertion into a:cUshnggrestctobction
DNA | igase.

3. Transformation intlbnthoweduciehd st he 1 e
vector into cells.

4 Sel ection and slcdreenetniifnygi ng cel |l s wijth
DNA.

Applications include studying gene fjur

proteins, and developing genetically

15.Describe the role of -btlag emrcda duct ii
bi otechnol ogy product s.

Bi oreactors provide a controlled envir

mi croorganisms on a | arge scale. They

cell growth and product formation, i]|mg

Bi oreaceoessantial for producing phalrr

bi ofuels, and other biotechnol ogical [

ShotAnswer Type QUuaistwieos 1$S

1 What 1s recombinant DNA technol ogy]|?

A technology that combines DNA from t\y
new ¢genoembiicnact i on.

2 Name two types of restriction enzyJ[*ne
o EcoRlI Cuts DNA at GAATTC sequences

o Hi nd:l 1Cut s DNA at AAGCTT sequenc|es

ends.

3 What are plasmids and why are they| u

Pl asths ar e
Il ndependen
because th

small , circular DNA mol ecul
tly in bacterial cell s. They
ey can carry foreign DNA 4dnc
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4 Explain the principle of gel electijo

Ge l electrophatresi BNAefpmaagments based
electric field. DNA moves through a |ge
electrode, with smaller fragments magvi
5 What is the role of Taqgq pol ymerase| i
Taq pol ymer asset aibsl ea ehnezaytme €lanesy DNAe
strands during PCR.

6 How i s DNA visualized after gel el jec
DNA is visualized by staspeongftbedygel |
et hidium bromide, which fluoresces unc
7 What are the steps involved in the] P

The PCR dycll udes den@8ACht i amn &&KAICH (
and extension (72AC).

8. Define transformation in the contejxt
Transformation is the process of intfrc
cell s.

9 What i swliltuee scr eeni nsg iatn du sheodv iin

bi otechnol ogy?
Bl uvehi te screening identifies recombjin
vector with the | acZ gene. Recombinant

remain white-rewlhhimbeée nmaon col onies turnn
10Li st two types of Dbiroruesaecst.or s andj t

Stirred Tank :BiUsredadwecral argel | cul t ¢r
fermentation.

Phot obi or:e dsteadr f or growing photosynih
al gae.

11 What is the purpose of using a se|l e
vectors?
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Selectable markersel a@emtecdlyl ant hat h
cloning vector.

12 Explain the significance of the o
pl asmi d.

ayv

St

—Q
as M

m b

ap

The ori i nitiates DNA replication, agll

within the host cell

13 How does Agrobacteriuansueefgenes
cell s?

Agrobacterium tumefaciens transfers

pl asmid, which integrates iIinto the p
14 What are the applications of reco
agriculture?

Applications incl udaealdlew erhaodii fnige &y enre

Il mproved traits |i ke pest resistance

nutritional content .

15 Describe

the role of antibiotic r
selection of

transfor mant s.

Anti biotic resistance genkestraahsivorf q
providing resistance to specific ant
cells to grow on selective medi a.
Very Short Answer TWpesw@Ouaestions

1. Define genetic engineering.

o Genetic engineering I s the manespg
using biotechnol ogy.
2 What is a restriction enzyme?
o A restriction enzyme i S an enzyn

recognition seqgquences.
3. Name a commonly used cloning vectol

o Pl asmi d.
4 What is the purpose of gel el ectro]

o To separate DNA efdr aognhmesnitzse .b as
5 What does PCR stand for?

o Pol ymerase Chain Reaction.
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6 Name one method of introducing DNAJI

o Transformation.

7 What is the function of a selectable

o To identify and select cell s thajt
vector .

8 Defithtree term 'bioreactor'

o A bioreactor is a vessel i n whi c|h

carried out under controlled conjdi
9 What is the role of DNA |Iigase in @ge
o DNA |Iigase joins DNA fragments bly
bonds.
10.Name a bactceormmonly wused in plant |ge
o Agrobacterium tumefaciens.
11.What is the significance of the tilr
bi otechnol ogy?

o Transformation refers to the projce
i nto cel | s.

12.Name the enzyme usedDNA isrynROGR.si zle
o Taq pol ymer ase.

13.What is the function of -whhiet d acZ [ge
screening?

o The | acZ gemegadmcddess dase, wh-gal, |
producing a bl uer eccoolnobuirna nnt ncoonl o i

14 .Define plasmid.

o A plasmid is a sNwalmo,l ecciurlceultahratD r
i ndependently in bacterial cell gsf.

l15What i s meantst bgamdpwoacessing' ?

o Downstream processing involves {h
formul ation of biotechnol ogi cal p
synthesized in the bioreactor.

Mul t i @Hei ce Quedniswmes s

1 Which of the following is a restrijc
o C) EcoRI

2.The process of transferring DNA int
o ) Transformati on

3 Which enzyme is used to join DNA |fr
o b) DNA |l igase

4 What does PCR stand for?
o b) MPelrmse Chain Reaction

5 Which of the following is a commopnl
engineering?
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o b) Pl asmid

6.0l n gel el ectrophoresi s, DNA fragmen
o a) Size
7.Taq polymerase is obtained from:
o c)Thermus aquaticus
8. The term '"recomkiferast tDNA"
o b) DNA molecules from two diffgr
9 Which of the following is used as| a
vectors?
oa) Antibiotic resistance gene
10. The technique used to amplify DN,
o c) PCR
11. What is the role of thepobraisoid?Pol
oa) Initiates DNA replication
12. Which of the following is an exal
o ) Fermenter
13. The enzyme used to cut DNA at gp:¢
o C) Restriction enzyme
14. Which of the following is used]|]t
after gel slis@trophore
oa) Ethidium bromi de
15. The process of inserting foreign
known as:
o c) Transformati on
CompeteBayed QuesAnsowesr s
1. Design an experiment to study the f
restriction enzymes in cufuiemg ea sxe

Objecti Ve evaluate the cutting effic|ie
enzymes on a specific DNA sequence.

Mat eri aDNA sample, restriction enzynmnes
HI'), agarose gel, el ectrophoresis apps:a
UV transilluminator, and ethidium brfor

Procedur e

1. Preparat Eeanbract and purify the DNA]| s
2. DigestiBat up multiple reaction mixt.
DNA sample and a different restriciti
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3l ncubatilomcubate the oepacmabns empet ht
each enzy4iBe hfoanr sl
4 Ge l El ectrophomaeasitse di gested samp| e
and run el ectrophoresi s.
5.Visualiza%tann the gel with ethidiym

DNA fragments under UV |l ight .
6 . Anal ysiCoamre the fragment patterns | o
enzyme cuts the DNA most efficiently

Concl usibme restriction enzyme produjci
expected fragment pattern iIs consider e

2. Propose a method to verie‘ryetdwleorsiumfe
experiment using gel el ectrophores

Objecti Ve confirm the presence of the
vector .

Mat eri aRscombinant plasmid DNA, restjri
gel, el ectrophoresis apparatus, DNA || &
tansilluminator, and ethidium bromide.

Procedur e

1. Preparatieonl ate plasmid DNA from t | a
col oni es.

2. DigestiPBarform restriction digestimn
enzymes that flank the inserted ge
3.Gel El ectrophormeasis eddisgenpl es i nt o] a
and run el ectrophoresi s.
4 Visualiza$ti@ainn the gel with ethidium
DNA fragments under UV |l ight.
5.Anal ysiCompare the fragment si zes wj
on the known s equcetnocre sanodf tthhee ivnes er|t e

—~+

Concl us
{

$mccessful cloning is confirjme
mat c h e n

i
h expected patter

3. Explain how you would use PCR to de¢t
a patd®debNA sampl e.
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Objecti Ve i dentify the orgesmatciec ormu taa ts
PCR.

Mat eri aPatti &©MNtA sampl e, PCR primers gpc¢
site, Taq polymerase, dNTPs, PCR buff e
el ectrophoresis apparatus, DNA | adder ,
transill uminator ,ominde.et hi di um br

Procedur e

1 DNA ExtracExomnact DNA f&omltohe pat |t e
sampl e.
2 PCR SetuPrepare the PCR reacti ol mixt
DNA, primers, Taqg pol ymer ase, dNTP§ ,
3. PCR Ampl i f:i cRaun otnhe PCR i n a ther mocy

appropriate cycling conditions.

4 Ge l El ectrophomaesitsie PCR product i pnt
run el ectrophoresi s.

5Visualiza$t@ainn the gel with ethidium
PCR products wunder UV |light.

6 . Anal ysiCompare the PCRviprho duhcet esxipzeegst ¢
the nor mal and mutant all el es.

Concl usi bme presence of a mutation ifs

product corresponds to the size of 1t he

4 Describe the steps you would take {o
protein usialg bakhker.i

Objecti Ve express and purify &.reobmbi

Mat eri aGesne of interest, clBniaoagl Vvec|to
growth medium, I PTG (inducer), anti bi c
affinity chromatography col umn.

Procedaur

1.Cloningnsert the gene of interest in
2. Transformatnomoduce the recombinan
E. cellil s via heat shock or el ectropo

3.SelectiPBhate the transf or ateodn tcaeilnlisnjgo |
med to select for transformants.
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culture with
duce protein

4 Expressilomocul at e a
n
e cells by <cen
S

desired density. |
5 Harves:itiGQal |l ect th
6.LysisLyse the cell
protein.

7 Purificattuomfy the protein using a

ConclusiAmal yse the purifi-@dAGEr oD
expression and purity.

5 0utline a procedure to compare t
transfommatitdhods i n bacteri a.

Objecti Ve compare the efficiency
el ectroporation.

Mat eri aCempet erctell il s, pl asmid DNA,
solution, electroporation apparat
pl ates, i.ncubator

Procedur e

1.Chemi cal Transformati on
A Treat competent cells with ca
A Mix with plasmid DNA and incu
A Heat shock the cells and reco

A Pl ate on axmtnitkaii otiing medi a.
2. El ectroporation

A Mi x competent cneild sDNA.t h pl a

A-Transfer the mixture to an e

A Apply an electric pulse usin

A Recover the cells in LB med-

containing media.

3dncubaitilomcubate the plates over
4 Anal ysiCountunibheer nof col oni es on

Conclusi©ompare the colony counts
yields more transformants.

a

S i

expr

troi

usingtael ysgice® mh

econ

h e

of

c al

us,

| ci
bat
ver

ni g
e a(

t o
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Cas®tudy Based QABswebDBs

1. A biotech company wants to producEe
recombinant DNA techndoleogy epBesawnjobh
and the considerations for scalinfg

o Steps
1.Gene | so:l altsioolnate the gene encodingH h
2. Cloningnsert the i nsulin gene into| a
3. Transformatinomoduce the reconthi ncaonlji
cell s
4 Sel ecti®aml ect transformed cell s usin:

mar ker s.

5. Expres:ssilomduce the expression of 1inst

cell s.

6 . PurificatHaowmest and | yse the cell s
chromatography.
7. For mul at iFooor mul paei thed i nsulin for| m
o Scaling Up Conssiderations

1 Bioreactor :SeCleacasena suitabl e-slziad rege ¢

producti on.

2 0OptimizatOpni mi ze growth conditiong

parameters.

3 Quality €Cohmpbkement rigormmds tou alnisjuy
product consistency and safety.

4 Regul atory ComiEkhisameecompliance wi h
standards for pharmaceuti cal produc¢t
5.Cost EfficOphcmi ze processes to redqu
whil e maintaining product quality.
201 n a repeajelkt, a team discovers |a

resi stance gene. How would they <cj||l o
I E. ol i
o Steps
1.Gene | sol altsioolnat e the novel anti bi ot
source organism.
2. Cloningnsert the gene mind ov eac tsauri twvai

origin of replication and a select

3. Transformafframsf or m Ec.o ncpeelitiiesntwi t h

recombinant plasmid using heat sho¢

4 Sel ectiPBhate the transformed cell

|
anti btotsel ect for cells expressing

t

S
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5. Expres:isi@mow
antibiotic t

ConfirmatConf i
PCR, restricti

Applicatilbsnes t he cloned gene to study
mechani sms, develop new antibiotics,
bacteria for Dbiotechnological applic

3. A student ne

o Steps

1. Cel |l Har ve &t omMegt heeatll it ur e expressing
i nterest and harvest the cells by cle
2 . Cel | LyEyse the cells using a |ysis
det ergemd/sgqr sonication to release

3.Clari fi:caGeinotnr i fuge the | ysate to re¢€
the supernatant containing the sol ulb
4.1 nitial Pur iRarcfadrimnaf finity chr omalf
with a resin Itlhyatbismdescitfhecat ar g-etgpe

proteins usin

g nickel affinity colu
5Wash and EIl Waistint he col umnspeci eimoa
s, then elute the targ

bound protein
elution buffe

the selected colonies
O ensure stable express

rm the presence and ex
on qdiieghedsd tnigaon, and se

eds to purify Ea pcrooltiei n
DescribedoWwnstream processing steps¢g

r.

t

n

b
h
m
I
0
d

® © 3
-~ — 5

6 .Concentr:atdoonncent hat el uted protein (s

ot her concent

7. Further Pur:i fUsceataidodni ti onal <chr omat ¢
change, size exclusi on))
I fied apil @t diurd flaeg

(e. g., I on ex
Di aIysDisaIyze
remove salts
9 Qualit
SDS A

Appl i cat ilbsnes t
func

4 A researcher
pest. Expl ai

Il ssues i nvol ved.

ration met hods.

the pur
and ot her smal | mo !l ec ull

y €CoAnmblse the purity and i nijt
GE and western Dblotting.

he purified protein fof
tional assaysutiocr aagse nat .t her ape

I's devel oping a GMO CJL
n the process and pote
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Process

1. Gene I dentifilidentohy a gene that <co
target pesttox(ien ggeBaBctf rloms tHhHuringi e

2. Cloninglone the resistance gene int
transformation vector.

3. Transformatinonoduce the recombinant
using AgQgr obmedieatieudn t ransf or mati on

4 Sel ectaina@n Regener ®eil@ect transfor med
containing a selectable marker and
these cel |l s.

5.Screeni ®green the regenerated plant
expression of the resistance gene, u
Southern blotting).

6. Field Tes€Comduct field trials to ev
GMO crop under natwural conditions.
Regul atory | ssues

7. Safety Asses@Ganecuct safety assessme
potenti al ri sks to human health and

8 Regul atory Ap@plbtoavian approval from r ¢
authorities (e.g., FDA, USDA, EPA i
rel ease.

9Label:!l ibgsur e proper | abelling of G
regul ati ons.

Et hical 1l ssues

10. Environment al dAemspsactthe potenti al i
target organisms and biodiversity.

11. Gene FEFl Cwmnsider the risk of gene-
GMO crops.

12. Public Percdpdiress public concern
transparent communication alouwtf tGM&
cCrops.

13. Intellectual Compiedeéerny the i mplica
GMO crops and access to technology
5.A |l aboratory is tasked with diagnos$
PCR. Describe the steps they woul d
I nt eaetprt he resul t s,

o Steps
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[EEY

extraction kit.
3. Primer DedDiegn gn primers specific
where t henmutsatkinown t o occur.

4 PCR SetuPrepare the PCR reaction mi )
DNA, primer s, Taq pol ymer ase, dNTPs
5.PCR Ampl i f:i cRkaun otnhe PCR i n a ther mooc

cycling conditions (denaturation,
6 .Ge l El ectrophomeasitthhe PCR product
run electrophoresi s.

Sampl e Col:l eCeotliloenct a sampd eblodod her
2. DNA ExtracExomact DNA from the coll

7Visualiza$taoinn the gel with ethidi

bands under UV | ight.

Il nterpretation

8. Band Patt@ompare the band pa® teaenpWw
a control sample. The presence or a
indicate whether the patient has th

9. Size of PCR Hrfoducet mut ati on causes
the PCR product, this can be detect
bads.

10. Sequenci hfy necessary, sequence th
the presence of the mutation.

o ConclusiBamsed on the PCR results
patient has the genetic disorderj.
CHAPTER
Bl OTECHNOLOGY AND I TS APPLI

Bi otechnol ogy deal s -swiatlhe tphreo diuncdtuisotnri
bi ophar maceuticals and biologicals u
organisms. | ts applications are vast
t herapeuti ctsi,csd,i aggennoest i cal |l y modi fi e
processed food, bioremediation, wast
production. The <critical research ar
1.0 mproved Cat &sysgsenhanced organi s
2. 0pti mal Condigthinemrs i ng the best env
catalysts to act.

t O

a
on

u
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3.Downstream Pr:oclesxshinmg ogi es to pu
compounds.
Bi otechnol ogical Applications in A

ldncreasing Food Producti on

o Agr-©@hemi cal Based :Agusiec wlft umedr tpielsi
o Organic Ag

o Geneti cal

I
| y EngiBmreserde AgCrn.cpllsteu rod
modi fied or
ol
f

roi

grji

tz

I Nalttuwraeg f arming met hod

g

gani sms ( GMOs) .
2.Green Rev uti on
ol ncreased ood supply but not enoug@gh
popul ati on.
o Use of I mpopvedrieties and better ma
o Traditional breeding techniques wel e
devel opment of tissue culture.
3. Tissue Cul ture
o Whole plants can be regenerated fr ¢m
grown in a test tadrediutniders)s.teril e
o Totipot:enfchye abil ity to generate a wh
cell / explant.
o Mi cropropag®trioadmcing thousands of pl
all genetically identical (somacl one
o Recovery of healthy plants frformedai §e
meri stems (apical and axillary).
4 Protoplast Fusion and Somatic Hybrid
ol solation of protoplasts (naked ce] |
pl ant varieties.
o Fusion of protoplasts to create hyhb
characteristics.
5.Genectail ' y Modi fied Organi sms ( GMOs)
o Pl ant s, bacteri a, fungi , and ani majl s
through genetic engineering.
o Benefits of GM crops:
A Tol erance to abiotic stresses| (
A Reduced reliance on chemical D e
A Decas®ed -pasvest | osses.
Al mproved nutrient efficiency Ban
A Enhanced nutritional val ue of

enriched with Vitamin A).

o GM crops provide alternative resou

starches, fuel s, alnd. phar maceutic
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Pest Resi stant Pl ant s

Pesrtesi st ant plants are genetically]|e
from insects and other pests, reduci ng
and i mproving crop yields. One of tl h
pest resi sthamagh i & hd l ncorporation

bacterBauwcm | |l us thuBt hgi whscéd produces
har mful to specific insects.

Bt Toxin

1. Sour:ce

Bacillus thuBti)ngiisenasisoi l bacterium |th
proteins (Cryipgosponsgs)atdubpn.

2 Mechanism of Action

Bt toxins exi st as inactive protoxijins
the alkaline pH of the insect gut a C
them into active toxins.

The active toxins bind toguwtpeapiftilte lfies
the insect, creating pores in the cell

These pores disrupt the osmotic bala
|l ysis, which ultimately | eads to the ¢
3.Devel opment of Bt Crops
Scientists have ci Bdl attoexdi ns pgeecniefsi (e | g

and i ncorporated them into the genomes
The choice of Bt gene depends on the
exampl e, cryl Ac and cryll Ab control

controls korn bore
Examples of Bt Crops
1 Bt Cotton

Bt cotton contains Bt genes that prgd.u
pests | i ke tobacco budworm and ar mywor

The introduction of Bt cotton has sigr
chemical Il nsecticides in cotton farmir

2 .Bt Carn
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Bt corn is engineered to express Bt

reducing crop |l osses and i ncreasin

3.0ther Bt: Crops

g

Bt rice, Bt tomat o, Bt potato, and E
resist various insect pests.

RNA I nterfergnder( PedAIt Resi stance

1. RNA I nterference (RNAI)

RNAI i's a biological process i n whioc
expression by neutralizing targeted
This method is usedesiosdanel ppbapesthb
specific genes pesensunvVvi val

2 Mechanism

Doubseranded RNA (dsRNA) correspondi
pest 1Is introduced into the plant.
When the pest feeds on the plant, th
i nto small i nterfering RNAsl|I grsi mRaAlsi)
These si RNAs bind to the compl ement a
I'ts degradation and preventing the g
. Application

RNAI has been used to pr ot e ektn otto bnaecnt

(Mel oi dogyne).incognita

- =
~

Aot

Using Agrobacterium-spetiofs¢c gemas odece

i nto the host plant, producing bot
ds RNA.

The dsRNA triggers RNAiIi, silencing
and preventing infestation.

h

t
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Advant aged$RBssi stant Pl ants

1 Reduced Use of Chemical Pesticides
o Pesrtesi stant plants significantly
pesticides, | eading to | ower pr ofdu
environment al pol l ution.
2.Sustainable Agriculture
o By reduci ngnr elhieam ce | pestescstdant

plants contribute to more sustai|lna
3dlncreased Crop Yields

o Protecting crops from pests hel ps
which is crucial for meeting the f
popul ati on.

4 Environment al and Health Benefits

o Reduced pesticide use | owers the r
food and the environment, benef ifti
bi odiversity.

Challenges and Concerns

1 Resistance Devel opment
o Pests may devel op oxeisnsstoarn cRRNAiIo |0Bv

potentially reducing t-hesetfaaoti el
2 NoATarget Effects

o There is a possibility that Bt- tf o:

target organi sms, i ncluding benegf |

mi crobes.
3.Regul atoryiamad EtsBues

o The devel opment and deployment- qf
resistant crops involve regul atgr’
concerns regarding the manipul ati

4 Public Perception
o Publ i c acceptance of gepsnevariadd )y a
there may be resistance to adopti
certain regions.

Concl usi on

Pesrtesi stant plant s, particularly thps
RNA interference, offer a promising |sc
enhanccirnogp yi elds, and promoting sus| a
However, i1t iIis essential to monitor jar
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ectiveness and safety.

o Bt ToxiPr oduBadi byusenmn @uBti)n,giused

Il nsag®etsi stant crops | i ke Bt cotton, B
and soybean.
o RNA I nterferenclesegdrNAI )protect pl an|t s
silencing specific genes.
Bi otechnol ogical Applications i n Medi c
1 Recombi Maretr apeutics
o Mass production of safe and effect
recombinant DNA technol ogy.
o Recombinant therapeutics do not |in
| mmunol ogi cal responses.
o Examples include insulin, growth h
2. GeneticalneerEendil nsul in
I nsulin Iis a hormone produced by the
sugar l evel s. Il n individuals with di
produce enough insulin (Type 1 diabpt
i nsulin it produdes)(Typad2tdioabél vy
use was extracted from the pancreas
However, t hdsr iamednailnsul in could cags
some patients. The advent of recombi n:
the pcodon of human insulin in bacter
and safer alternative.
Structure of I nsulin
9 l nsutonsi sts of
pol ypeptide chai
and Chain B.
17 These chains are
together by disulfide bfidges.
1 Il n mammals, including 7 Apeptide
humans, insulin i s syl v
synthesized as a pro s Insulin
hor mone called proi u +|Q, 5t
: ) : peptide
f Proinsulin contai.,ns an exith'a
stretch called the ' ;
which is removed dur [T (gpeptide

and et hical concerns associated ewint h
f f

t
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maturation to form functional I nsul

Challenges in Insulin Production
9 The pri mary nc hparloldeuncgiengi i nsul i n usi:
DNA technology was assembling the| i
form.
9 Human insulin needs to be identiclpal
avoid i mmunol ogi cal responses.
Production of Genetically Engineered I
1. Gene Chdg@ni

4

o The genes encoding the A and B c|ha
Il denti fied and cl oned.

o These genes were inserted into p|l a
DNA mol ecules used as vectors tof i
host cell s.

Transformati on

o The recombismands pglarying the insul
Il nNntroduckEschetiochE.a cwollii) bacter| a
process called transformation.

o E. coli cells took up the recombjin
produce the insulin chains.

EXxpres:ssi on

oln the 1980an BlmerlkLiclalhy phar maceut i
devel oped a method to produce humas

o The company prepared two separatije
corresponding to the A and B <chajin
i nserted them into different pl alsn

o These pl asmihdesn wenrter oduced i nto ¢e
E. colleading to the production off
chains.

Purification and Assembly
o The A and B chains were produced
extracted from the bacterial cul
o The extractedpoahaifnedwépober emove
contaminant s.
o Finally, the A and B chain
bonded through disulfide Db
I nsul i n.
Advantages of Recombinant I nsulin
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|l to Hum3@3hel ssobucmoireaont| r
I's i dentical to natur al h u
gic reactions.

nt: SRuepcpolnybi nant technol o@y
nt and scalable supply off
Ri sk of ConUmlmikneadta moinme d
pmbi nant Il nsulin is free |fTr
nants and pathogens assoc|ia
f Genetically Engineered I n:t

T cCccCcwnwwmwH S

Y~ —— — —

Bene

1 Enhanced Safety
o Recombinant insulin does not i nduc
responses as it disnsiuddamt ipaaldutcee (t h
human body.

21l ncreased Availability
o The ability to produce | arge gquant
cultures ensures a steady and r el i
demand.

3. Reduced All ergiic Reactions
o Human i nsulin prodecemcbitmaonugbNA t
iI's less |ikely to cause allergic| r
extracted from ani mal sources.

4 CosEf fecti veness
o The I-acglke production of recombijna
cultures | sefnfoact icwestt han!l ext f a omi
ani mal pancreases.

9 Bef or e
pati en
sl augh

1 The fi
was ac

9 This b
bi ot ec

devel opment o
elied on insul
d cattle and pi
0
1

«
®

netinI
xtrac

D

e
;
e
successful pr
Bldi Lilly in

v
kt hrough marked
|l ogy and medi cal t

N V))
(‘D_
Q@
—
3_.
(‘D—h
>
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neti clal
overisi
de enjsu
ssing| a

strict regul at

ction and use of g
0 or
onsiderations 1 ncl
e dr
n
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Genetically engineered insulin repre
bi otechnology, offering a salfeti @ ffe
managing diabetes The use of recomhb
human insulin has revolutionized di 4
guality of I|life for millions of pat.i
chall enges associ-deiewdedviitrhs walniimalr ec
provides a consistent and reliable SJ
2.Gene Therapy

Gene therapy is a collection of meth
gene defect diagnosed in a chil d aofr
nor mal gene into the i1 ndividual's ce€

function of and compfenrsattieo f alr g éree .n
Types of Gene Therapy

1. Somatic Gene: Therapy

o Targets somatic (body) <cell s.
o Genetic changes are not paastsieadn|.
o Used to treat the patient with
2.Germline Gene Therapy
o Targets germ cells (sperm or eg
o Genetic changes are heritabl e &
generations.
o Currently not practiced 1 n hume
technical | ssues.
Techniqgues and Vectors Used in Gene
o Retrovi:irulsretsegrate their genet.
cell ' s DNA, etnesrumiengprlesisyi on.
o Adenovirubebiver DNA to the nudgc
do not integrate into thethasntsi

expression.
o AdenMdMssoci ated ViruGauss ¢ AIA&¥3 s i
response and have been used in
First Successful Gene Therapy: ADA [

o—8 o
— — =

o)

@

1. Adenosine Deaminase (:ADA) Deficienc¢y

o ADA i1 s cruci al for the I mmune s
o The disorder i s caused by the d
2. Treatment Options

y
e
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o Bone Marrow Tr ans pdaann tcautrieo ns o me

has | imitations.
o Enzyme ReplacementFUhetriapyal ADA
the patient by injectionurmat is

3.Gene Therapy Procedure
o Step Lymphocytes are extracted f

and grown in culture.
o Step 2A functional ADA c¢cDNA is ir
| ymphocytes using a retroviral v

o Step 3JThe genetically modi fuirend dl \y
the patient's bloodstream.
o Out comeThe patient requires
genetically engineered |
early embryonic cells <co

3.Mol ecul ar DiFaogn cesfifesead tmewmd torf a
di agnosis and understanding its p
Mol ecul ar diagnosis uses techni u
detecting specific genes or gen
more sensitive and s @adcimeitdh otdlsa

Technigues of Mol ecul ar Diagnosi s
1 Recombinant DNA Technol ogy

ol nvolves the manip [
mutations or the p
o All ows for the det
associated with di
2. Pol ymer aasien CReacti on
o PCR i s a powerful t
DNA.
olt can detect very | ow amounts
it useful for early diagnosi s.
o Applicati on
A Used to detect the presence
pati ent
A Hel psa i
pati ent

3 4
denti fying genetic mu
S .

A-Can detect pathogens in var.

o Procedur e
AA small DNA sample is mixed
nucl eotides, and DNA pol ymer
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A The mixture iIis subjected to
and cnogoltio denature the DNA,
extend new DNA strands.

A-The result i s the exponenti a
DNA sequence.

3. Enzyneinked | mmunosorbent Assay (E
o Based on the pri nacnitpilbeo doyf ianntteirg
o Used to detrestentkeeof antigens |

gl ycoproteins) or antibodies ir
o Applicati on

A Used to diagnose infections
against pathogens | i ke virus

A-Can be used to monitor the i
i nfections and vaccines.

o Procedur e

A The sample Iis added to a pl a
antigen or antibody.

Al'f the target antigen or ant
sample, it wildl bind to the

AAA secondary antibody conjuga
added, which binds to the ta

AAA substrate for the enzyme i
change that indicates the pr
or antibody.

4 Aut oradiography and DNA Probes
o A sissdlireanded DNA or RNA, tagge

mol ecul e (probe), i empbethenhbady
o Procedur e

A The probe hybridizes to its
sampl e.

AAThe sample is then subjected

A The presence of the probe 1is
photographic fil m, i ndi catin
DNA semwue.

o Application

A Used to identify specific ge

A Hel ps in the diagnosis of ge
I nfections.

Advantages of Mol ecul ar Diagnosi s
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1. Early Detection

o Mol ecul ar techniqgues can detect |di

even bef oroemss yanpppe ar .

o Early diagnosis allows for timel|y
management of diseases.

2 High Sensitivity tand Specificity

o These techniques can detect | ow |l €
mutations with high accuracy.
o They reduce the chanoves afmdf dlas &g ep

3. Wide Range of Applications

o Mol ecul ar diagnosis is applicablje
i nfectious diseases, genetic dis|or
Il mMmmune responses.

o Mol ecul ar diagnosis has revodlutijon
di agnostics by providing highly |[se
detection methods. Techniques | ike
technol ogy, PCR, ELI SA, and DNA |pr
Il ndi spensable tools in the diagnos
di seases, enabling emdmendf faendt ii v |
patient outcomes

Transgenic Ani mal s

Transgenic animals are those that hagve
possess and express an extra (foreign)
understand gene function, st uldwaldliesea -
bi ol ogi cal product s.
Reasons for Creating Transgenic Ani mal

1. Study of Gene Regul ation and Devel ¢p
o Transgenic ani mals are wused
and how they affect nor mal

o For exampl €,i kientsgurldivamct or s

i ntroducing genes from oth

C t

P

t u
[ r

this factor and studying e

(7))
©
(9]
c 0

2 Model |l ing Human Diseases
o Transgenic animals are designed |ta
di seases, rabkawchgrs to study the
progression of these diseases.
o Examples include models for cancjer
rheumatoi d arthritédsdi s@as@dl zheijme
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3. Production of Biol:ogical Product s

(0]
gi cal products such as

s produced
t

97, the fir transgeni

S
0
i
t emphysema
9
-e
4 Testing Vaccine Safety
o Transgenic ani mals, p
safety of wvaccines be
o Transgenic mice have
vaccine, potentially
5.Chemical Safety Testing
o Al so known as toxicity or

Y

i
Cc

[

S
mmi ched mil k, rwehibalh amas® dmn u
human babies than natur al

a

|
e they a
n

I

n

saf
made to carry genes that make

substances -ttrhamd ggeorani mal s.

o These animals are exposed t

are studied to obtain resul
Exampl es and Applications

1. Transgeni:c Mice
o Over 95% of all
o They are widely
function, and t

2. Transgenixc Cows

e
n tee,
C

o)

ts of

genic animals can beaétnongbhe

har

nstance, the hupannt iprroytpesiim

n t
cCo

co

rly

o fu stehde t

g t

nNi c ani ma

s en

gen

o Exampl e: Rosie, the transgenic ¢

human al pbaal bumi n.
3. Transgenic Sheep and Pigs

o These animals are used for studyji

producumgnhproteins for phar mace
Transgenic animals play a cruci al r
of gene function, disease mechani s mg
product s. Whi | e t hey of fer signi f
medi ci niecaletahnd regul atory consi der a
their responsi bl e use. The study of
provi de val uabl e I nsights and I nn

medi ci ne.
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Et hi cal | ssues

The mani pul ation of Jhiuwamg, opgani smg a
severa
saf et)

genetic engineering, rai ses

revolve around the morality,
such activities on |iving organi sms

Key Ethical |l ssues in Biotechnol

1. Safety of Genetically Modi fi

o The rel ease of GMOs i1 nto

t

ed

he e

unpredictable and potentially
o There is concerntabmuitmpaet [ ohgsG

bi odiversity and natur al

speci es|.

o Theafsety of GMOs for human
maj or

heal th i mpacts are al so
2.1 mpact on Biodiversity
o Genetic modification can

0gy

h a

consu

ead

alter existing ones in ways th

ecgstems.

o There iIis a risk that GMOs

| eading to a | oss of bio

di

coul
ver s

3.Gene Therapy and Human Genetics

o The use of gene therapy
guestions about genetic

t o

cor

et

t o
at

d
It

re

mani pul a

o Therree aconcerns about t he

genetic modifications <co
with enhanced traits.

o The I|toenrgm effects and potenti al

future generations need
4 Ani mal f aVe é

o The creation and use of

bi otechnol ogy purposes r

ethical treatment of the

o There is a need to ensur

Ssubjected to unneced sarrey
5. Patenting and Biopiracy

o The patenting of genetically modi
e

bi ol ogi cal products rais
access.

o There i s growing concern
patent geneteées aeprdour adi

ul

potent

d be

u

caref ul

transgen

ai
s e
e

se C
ani
t hat

on
ma
t

tsruef of teer d

es

t h

about

t

onal

I C

Kk
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devel oping countries without prope

compensati on.

o This can | ead to the exploitation

knowl edge, depriving | ocal cCommun
benefits

6 .Regul ati on singlhtOver

o Effective regul ati on S essentie

engineering and biotechnology ©pla

responsi bl e.

o Regul atory bodi es I i ke t he Gene
Committee (GEAC) in I ndia oversege
and the safety of introducing GMOSs

7 Public Perception and Acceptance

o The public's perception of GMOs |al
a cruci al rol e I n t he acceptajnc
technol ogi es.

o There S a need foubltircanepgagamg
education t o addr ess concerns
bi otechnol ogi cal advancement s.

Bi opiracy and I ntellectual Property |Ri

1 Biopiracy
o Bi opiracy refers t o t he unauf h
resources by mul tinationali Z&KHF@

wi t hout proper compensation to
concerned.

o |t il nvol ves t he exploitation C
traditional knowl edge-rifchhomdelyvijed
countries.

2. Case of Basmat. Ri ce

o An example of bi opi rBaacsymaitd trh a ec
an American company was granted

| i nes and grains, derived fromjl
o This patent all owed the companr
US and abroad, potentially restr
farmers and traditional practi ge:
3. Protecting Traditional Knowl edge
o There 1is a need to develop Iams
traditional knowl edge and ensur

benedhdring.
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o The | ndi an Parl i ament has takpn
| UL s t hrough amendment s to t he
which considers patent ter ms, e
research and development i nitiagtd.i
The et hical Il ssues in biotechnology, i
engineering, require amd efadulcatnisa md.er le
to balance the potenti al benefits off t
on | iving organisms, ecosystems, and I
these ethical concerns, we can ensure
use of boilootgeyc fnor t he better ment of a |
Question Bank from "Biotechnology| a
LonAnswer Type Questions (15 Questi ons
1. Explain the process of creating gene
(GMOs) and their applications 1in a%r
2. Di scuss tliebrneotechnol ogy in the prpd
di abetic patients.
3.Describe the steps involved in the|p
i mpact on pest management .
4 Explain the process of gene therapy
ADA deficiency.
5 Discuhe et hical |l ssues related to [ h
research and biotechnology.
6. Describe the various techniques wuse¢ed
their applications.
7. Explain the production and use of {r
human di seases
8. Di scuss the significance of biopirac,
prevent it.
9 Explain the role of RNA interferencge
resistant plants.
10.Descri be the process of producing| g
using recombinant .DNA technol ogy
11.Discuss the iIimpact of genetically] m
and the environment .
12 . Explain the use of recombinant DNA
of wvaccines.
13.Di scuss the potenti al benefits angd
therapy.
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14 .Describe tsheofprmaoleescul ar di agnosi ¢
ELI SA.
15.Explain the role of transgenic anij
bi ol ogi cal product s.
ShotAmswer Type Questions (15 Questi ¢n:
1 What are genetically modified orgari
2 Name two applicati onisn odagrbiicouletcthrnen.l o
3. What i1is Bt cotton?
4 Describe the principle of gene thela
5 What is the significance of ADA defii
6. Define transgenic ani mal s.
7 What is biopiracy?
8. Explain RNA interference (RNAI).
9 What is the role of retombi nhant nBNAI
production?
10 .  How do GM crops benefit food secuji
11.What is the use of recombinant DNA
production?
12.List two potenti al ri sks of gene |t h
13.What is PCR?
14.Describe the use of ELI SA in mol efcu
15.Name t wogibciaoll opr oducts produced usgi
Very Short Answer Type Questions (15
1 . Define biotechnology.
2 What does GMO stand for?
3.Name oner eseisstt ant crop
4 What i1s gene therapy?
5 What does ADA stand for?
6.Gi ve an example of maltransgenic an
7 What is meant by biopiracy?
8.Define RNA interference.
9 What is recombinant DNA?
10.Name one application of GM crops.
11.What is a vaccine?
12.What is PCR used for?
13.Define ELI SA.
14 . Name one benefit of gene therapy.
15.What is the purpose of using tranjsg
bi otechnol ogy?
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Mul ti ple Choice Questions (15 Questijor

1 What does GMO stand for?

a) Genetically Modified Organi
b) Gener al Medi cal Organi zatio
c)
d)

-~ N
3

Genetic Mutation Order
Gl obal Medi cal Operation

2 Which bacterium is used to producle
aEschermhia col i
bBacillus thuringiensis
c Agrobacterium tumef aciens
dPseudomonas fluorescens

w
=

ol
o o oFNoooo 50000 20 000 50000 22000035000 o0 0 o o
® )
COoOT® 000D

at Is the main purpose of gene |t h

a) To enhance physical abilitiges
b) To correct defective genes
c) To produce food crops
d) To create transgenic ani mal s
4 Which of the following is a transpge
) Dolly the sheep
) Rosie the cow
) Both a and b
) None of the above

i's biopiracy?

) Unauthorized use of biologiqal
) Legal patenting of genes
) Sharing of genetic i nformati ol
) Consemvatf biodiversity
6 . RNAi technology is used to:
a) Enhance growth rate
b) Silence specific genes
c) I ncrease yield
d) Produce insulin
7 Which enzyme is crucial for PCR?
a) DNA pol ymer ase
b) RNA | igase
c) Restriction endonucl ease
d) Taq pol ymer ase

o
m

| SA ded ban:

a) DNA hybridization

b) Antaingearmody interaction
c) RNA interference
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o d) Protein synthesis
9. The first gene therapy was used tj
oa) Cystic fibrosis
o b) Adenosine deaminase deficiernc
o C) Hemophilia
o d) Sickle cell anemia
10. Which organismlysusedmon the pr ooc
human insulin?
o aBacillus thuringiensis
o b)Escherichia col i
o cSaccharomyces cerevisiae
o dPseudomonas puti da
11. Transgenic plants are produced b
oa) Bacterial transformati on
o b) Viral I nfection
o ) Geunne g
o d) Al of the above
12. Which of the following is a meth:a
oa) ELI SA
o b) PCR
o c) Both a and b
o d) None of the above
13. What is the role of c¢cry genes in
oa) Provide resistance to herbiqgi
o b) Provide resistance to pests
o c) Enhamaewt h rate
od) I mprove nutritional wvalue
14. Gene therapy aims to:
oa) Cure genetic disorders
o b) Modify physical appearance
o C) I ncrease muscle strength
od) AlIl of the above
15. Transgenic ani mals are used to:
oa) Study di seases
o b) Produce biological product s
o C) Tveasctci ne safety
od) AlIl of the above
CompeteBayed Questions
1. Design an experiment to evaluate the
pest resistance.
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2. Propose a met hod
technol ogy.

3. Explain how RNA
resistant ops.
4 Describe pro
ani mal mo t o
5.0utline t step
to treat def
Cas®tudy

1. A biotech
i nterferen
2.A research
Explain th
they are u
atient
i ne th
ar mace
mbi nan
advant
ar mer i
enti al

I
h
0

cons

P
t
P
Cc
S
f
t I sks

Answer s
Quheastwiead 1S

LonAnswer Type
1 Explnait he
( GMOs)
GMOs
an
A Gene
trait.
Gene
Gene
Selecti ®al ect
Expressibmsur e
Applications i
cotton),
and crops
2.Discuss the
for diabetic

and t hei
ar e

organism

r
(0]

> > >y > D>

n

wi t h
rol e
pat

Baeasdi Qus

process

created
to i
|l dent i fi danigoefingye trheesponsi bl

Clonlagl at e
| ns:ierltntornoduce
successfully
theprgegesedi $ nex he

-helr®di andecr ops

to produce insul.i

I nt e rbfee ruesrecde t (oR NHAeiV)

e |

der a
di se
me as u

and consi
a human
safety
ency.

cess
study
s and
I C i

antrse stios tdaenvte Icor po

i
S
e

Describe the
nNg transg®ndcsm
nvolsvgeedn iicn neirceea
sear ch.
eficiency i s c¢(
and expected
i's produci

D

eoglge product
aditional me
i dering planting B
associated with gr
Scheme

a
in b
]

of creating genet
applications i n af{
by inserting sp
ntroduce new tra
e
c |

t he

and one the geri
vector int
modi f i e
h ¢
agr i-rcad itautrent naorl ap
(e.g., RoOL
| mpr oved nutritionj
of theopeodonolt ognwn

il ent s.
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has enabl ed the
using recombinant DNA technol ogy|.
Gene ClonChgning the insulin genef/|i.
Transformat nomnoda cplnags mied ibmaticat er i
Expressi©Owml turing the bacteria to
Puri ficatixoemact.i and purifying
cultures.
This recombinant insulin is I
the risk of a@ahs$ eamgdcprewaicdiing
di abetic patients.
3.Describe the steps I

Bi otechnol ogy

(0]

pr

ng

dent i
a st
h e

nvol ved I n t

ts
0

i
Bt

mpact

on

cotton

pest
I S

produced

management .
bB/a dinlsleu st i

t huri ng(iBtn)siisnt o

pl ant s:

>

Gene
Gene

| dectti bd
ClonChgne

ent i
t he

Cc
f

S i

t o X

n
nto

gene

a

Transformatindonoduce

vector

A

Agrobacterium or

Sel

ecti 8al

ect

a
transf

Bt
the nee
4 Expl ain
treat men
Gene
funct
Al sol
pati
Gen
ret

A

(o]

cotoomc es

d fo
t he

t oXxi
r c hemi
process

ns
c al

t of
therapy ai ms
I onal genes.
f
| ood.

ulcnt ti roond u
vector.

ADA def i

of
C

t o
For

c e

k
pest
gene

il ency.
treat
ADA def
Ly Bphoayxted ymphocyte

a

S

V €
n

ar

e

iI

i ci des
t herap

I
| spedqi i

Ve

funct i

ugcei nnegt | i
C i

onal

Cul
Rei
pat
Thi
f un
5.D|scu
ani
0 Ethl

odif i
|y my

the geneti cal

'y m
nbnse the modi fied

A restores ADA enzyme

e
r
t
n
[
S Q C
C

rel at ed
otechnol

et hical I s s
i n research and
cals lisxcda de:
A Ani mal Wel Eamneer ns
treat ment of
A Environment al
ani mals i1 nto

t
S ues
al b i
the welf
transgenic ani mal s.
Potparctti al ri sks of

the environment.

about
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A Regul aitidened for strict regulatory c
practices.

A Public Percdpgwdiressing public concér
i n biotechnology.

6. Describe the various techniques us¢e¢d
and their applications.

Pol ymerase Chain ReaAnpilonfi(elCR)peci f| c
enabltihneg detecti on of pathogens and Qe
di agnosing infectious diseases, cancer

Enzynei nked | mmunosor bent: ABestaeyc t(skE La rStA
antibodies in a sample, commonly used
tesansd diagnosing various infections.

DNA Probes and Automlasckisodradbmphy ed DNA
compl ementary DNA sequences i n samplje
genetic mutations and pathogens.

‘N

catiboarsl y di agnosi s, mo niitoonr,i nagn dd

App
i ng treatment deci sions.

i
gu i

I
d
7 Explain the production and use of {r
studying human di seases.

Transgenic animals are created by intr
genome. This process invol ves:

8. Gene I dentifidentiemyaadaedtihe gene of
9.Gene Inserltnoenrt the gene into a fert
stem cell s.
10.Embryo Tr:anlshplrant the modi fied einb
mot her .

Use i n Disease Study

Di sease Modedadssgenic mice withamswemadig
Al zhei mer' s, cancer, and cystic fibrjos
Bi ol ogical : PTodansggeni c ani mals prodyci

for therapeutic use.
Vaccine Tesltriamggeni c animals for tegt
efficacy.
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11.Discuss the

to prevent it.

o Bi opira®he unauthor
traditional knowl ed

compani es.

Signifi:cance
A Loss of
f aiormpcensati on.

AAEconomic I mpaeptive
potenti al revenue.
Measur es
A Legal Fr ame woartki so n a
bi odiversity and t

A BenefShtari ndgr eemen

use of genetic
A PatentBrotecting
through intellectu
12 .Explain the role o
pesrtesi stant plants.

RNAI Mechani sm

A Doub-Ber anded( dRsNRAN A)
corresponding to a
A Gene Silends RMA S
(si RNAs), which bi
transl ati on.
Applicati on

A Pest ResistPamne s p
rendering the pest
A Exampl eRNAIi used to
tobacco and soybea
13.Describe the proce
Il nsulin using recom
Gene ClonChgne t he
Transformatinobmnoduce
bacteri a.
Expressi@Gmow t he
Puri ficatixemact
cul tures.
Benefi tPy ovi des
to human insul.i
ani mal sources.

and

a
n

co
r

Bi odiEwer iittyat i on

resour ces.
genetic

bacter.i

signifi cad ctehe fmeéad oyri ¢ sa

zed use of Dbiol
from devel opi

i
ge

of genet

s | ocal communi

I and internat.
raditional k nowl
ts ensuriomg fat

resour ce

property rig
RNA interfere

a l 1
f

i nt o
pest
i nto
target

ntroduced
speci fic
processed
nd to the

(

t h
E

ST

rAaduaegesiRNg e
s unable to suroj
d erveesliospt annet mactr

J

P

n .
ss of
bi nant
human

producing
DNA tech

i nsulin g

t hEsphasmc{k .a nag

a to expres
pur i fhye tbhaec tienrsi
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all ergi

nNsi stent
educing
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14 .Di
sec
o Foo
Al n
co
A Nu

I mprove

o Env
A Re
ne

A Bi
an

A Su
ag
15.Ex
pro
o Rec
A Ge
i n

A EX
h o

A Pu
f o

o Adyv

Al mmune Res:pokRiissesk of i mmune reactio

SCcCuss
ur ity
d Secu
crease

t i mpact of genetically

a

r

d:
ntribut

n

n

n

P

e
d the.environmen
ty
YAM lcdr'sops with higher yi
to food security.
Enha@&8nodmennti fi ed crops
i tional value.
| mpact

h
n
i

tritio

I ronme
duced o

ed for mi c a l pesticides.

odi vers (Poont ceenrt ni sa | ri sks of g
d | oss bi odiversity.
stainabiGIMi tcy ops can contribute
riculture by reducing environmeil
pl ain the use of recombinant DN/
duction of wvaccines.

ombi nant Maccines

ne ClonChgne the gene encoding t
plasmid vector.

i on i n: Hormsttr Ckddes t he pl asn

S
edtseria, yeast) to produce
c
a

e
a
u
t

e
C
[

0

attxemact and purify the an
tion.

a
S
€
|
I
a
VWRecombinant vaccines do not
i ng the risk of infection.,
ad¢ynwduce a strongeiwmmumef e wesip
t

| eslepati tis B vaccine, HPV v
scuss the potenti al benefits an

i ts
Genetic: DPosbedeéer al to correci
l nherited di seases.
et edméelmtealPtr eci se targeting of
ctive treat ment .
erm Ef:.f eRdtsenti dlasftdarngl cenfg ect s
t ment .
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Alnsertional Mu tPaogteennetsiiasln sfeorrt igoenn et ¢
nor mal genes, | eading to cancer.
A Et hical Conkesuses related to ger mlfi
genetic enhancement .

17.Describe the process of mol ecul ar| d
ELI SA.

o Pol ymerase Chain Reaction (PCR)
AAmpl i ficaPCl®mlai fies specific DNA sec

detectable | evels.

A ProcedurCgcles of denaturation, anpe
using Taq pol ymer ase.

A Appl i catibDentsect s pathogens, genetijc
anal ysi s.

o Enzynei nked | mmunosorbent: Assay ( EL|I S
A Pinci:plBased omRranatnitbiogdeyn i nt eracti o
A ProcedurSeample added to wells coatgpd

antibody, followed by a secondary| a
enzyme. A substrate is added, produ

A Appl i catiDinsgnosessi HE¥YI i hepatiti]s)
I mmune responses.
18.Explain the role of transgenic anj m
bi ol ogi cal product s.
o Production of Pharmaceutical s
A-Human Pr ot elirmsnsgeni c ani mals prodjuc
|l T ke 1T nsulin, growtth imagr rmarcd,orasnd | c
A Exampl eTransgenic goats producing |an
used to prevent blood cl ot s.
o Advantages
A Hi gh Yi dladggael e production of biolpg
A CosEf fec:itilviewer production costs cjom
met hods.
A SafetegRluced risk of contamination |fr
ShotAnswer Type QUuastwiers 1$s

1 What are genetically modified orgajni
o Organi sms whose genetic materi al |
genetic engineering techniques ¢to

2 Name ot wvapplications of biotechnology
o Pesrtesi stant crops (e.g., -tBotl ecraatntto
crops (e.g., Roundup Ready soybeal

3. What is Bt cotton?
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(0]

(0]

Cotton genetically engineered t¢
provides resi st ainfciec aigrmas ettt 5@

4 Describe the principle of gene the
Gene therapy involves introduci
patient's cells to correct genet

5 What is the significance of ADA de

o

ADA defisianggnetic disorder the
gene therapy by introducing a f
patient's cell s

6. Define transgenic ani mal s.

(0]

Ani mals that have had foreign (ge¢e
genome through genetic engineer.|

7 What | sr &@cydi

(0]

The unauthorized use of biologi ¢
knowl edge from devel oping countr
companies.

8. Explain RNA interference (RNAI).

o RNAI I's a biological -gptrrocrecsesd WRINA
(dsRNA) induces t heediefgiradmRNA,n |ef
silencing the target gene.
9 What 1is the role of recombinant DNA
production?
o Recombinant DNA technol ogy all ows
I nsulin in bacteria, providing @

di abetiientpsa.t

10 How do GM crops benefit food secu

o GM crops can increase yields, irf7
and reduce | osses due to pests ¢
food security.

11 What is the use of recombinant DN
production?

o Recombant DNA technology i s usedg
vaccines, ensuring safety and ef

12List two potential risks of gene

ol mmune response to viral vector s

mut agenesi s.

13 What is PCR?

(0]

PCR (Polymerase ChaithnheRe@micque®nys
amplify specific DNA sequences f

14 Describe the use of ELI SA i n mol e
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o ELI SA detects antigens or anti bagdi

used for diagnosing infections &an
responses.
15 Nam two biological products produjce
ani mal s.
o Human i nsulin and antithrombin.

Very Short Answer ToAmes wuesti ons

1. Define biotechnology.

o The use of | iving organisms or tjhe
health and the environment.
2 What €§so@68MO stand for?
o Genetically Modified Organi sm.

3.Name onerpssbstant crop.
o Bt cotton.

4 What i s gene therapy?
o Gene therapy is a te
nor mal genes i nto ce
5 What does ADA stand for?
o Adenmsei Deami nase.
6 .Give an example of a transgenic anj m

e that i

c h u
| | O coOorrec-H

ni q
s t

o Rosie the cow, which pr-edudced el m
7 What i s meant by biopiracy?

o Biopiracy refers to the unauthorni
resources and traditional Knowl ¢d
compensation.

8.Define RNA interference.

o RNA interference (RNAiIi) is a biagl
mol ecul es i nhibit gene expressign
MRNA mol ecul es.

9 What is recombinant DNA?
o Recombinant DNA is DNA that has |b
combining constituents from diffiel
10 Name one application of GM crops.
olncreased pest resistance in crgp:
11 What is a vaccine?

o A vaccine iIs a biological prepatras

acquired i mmunity t ol causp aditd eaud e.r

12 What i s PCR used for?
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o PCR (Polymerase Chain Reaction) [i

DNA sequences for detection and | al

13 Define ELI SA.

o ELI SA (Ebizykned | mmunosorbent Assgsa)

uses antibodies and colerpcdaamgee
substance.

14 Name one benefit of gene therapy.

o The potential to cure genetic dil s
genes.
15What is the purpose of using tranjsg

bi otechnol ogy?
o Transgenic animals are used f,r [r
and to produce valwuable biologi¢al
phar maceutical s.

Mul ti ple ChoiceARuweasits ons

1 What does GMO stand for?
oa) Genetically Modified Organisnm
2 Which bacterium is used to produce| B

o bBacillus thuringiensis
3 What is thepmaenopugene therapy?
o b) To correct defective genes
4 Which of the following is a transge¢n

o c) Both a and b
5 What is biopiracy?
oa) Unauthorized use of Dbiologicall
6 . RNAi technology is used to:
o b) Silence specific genes
7 Which enzymefiosg ®ICRECI al
o d) Tag pol ymerase
8. ELI SA i s based on:
o b) Antaingeamody i nteraction
9. The first gene therapy was used to]t
o b) Adenosine deaminase deficienc|y

10.Which organism is commonly wused i
Il nsul i n?
o b)Escherichia col
11.Transgeawmtcs pdre produced by introdqu:d
od) AlIl of the above

12 . Which of the following is a methoqd
o C) Both a and b
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4
5

[

Pl ant Gr oWwlt dnt Bt coBtt onotatnan nLaeds
but i denti cal , condi tions.
Pest Expodwmrtea oduce an equal number

ObservatiMomi tor t

Data Colte€bl berct data on
Anal ysiCompare the data bBtweent &b phd

13.What is the role of c¢cry genes in
o b) Provide resistance to pests

14.Gene therapy aims to:
oa) Cure genderes di s

15. Transgenic animals are used to:
od) AlIl of the above

CompeteBRayed QuesAn sowmesr s
1. Design an experiment to evaluate 1t/
i n pest resistance.

Objecti Ve assess the effectiveness o
attackompar edBtt oc ontotno n .

Materi aBts cottonBseedstonoseeds, pes
boll worms), planting soil, water, feg
equi pment .
Procedur e

Bt

1 e

of plants after the

he plants over a s
number of pests, the cbxttreentgrodwtdharrraatj
pl ant s.

pest damag

the same restriction enzymes.

204

y have grown suf fli

rteee

e

evaluate the effectiveness of Bt cot|tc
ConclusibDeter mi ne edfhfeecteil aenmneses of Bl
resi stance based on the observed datja.
2. Propose a method to produce insulin
technol ogy.

o Objecti Ve produce human insulin usin
technol ogy.

o MateriaHweman i nsul i n gcetnoer,, prleasstnmiidcIltvieé
| i gase €eEnzybmdcit eria, growth medium,| a
centrifuge, and purification equi pine
o Procedur e

.Gene | sol altsioolnate the gene coding fof
Vector PrepaCat itome plasmid vegéone wind




[

o O1

Transformatnomodu

C
t
SelectiBhate the b
e

|l i gase.

e
bacteria through ransformati on.
ac
I

for transfor med ¢c | s .

pesrtesi stant crops.

embryonic stem cmal s of the an

Expressi@mow the transformed bacterija

Expressime plant expresses the dsRNA

Ligatidngate the insulin gene into {h
t he reconibi ncaonlti | pl

t-eonhhaoni agt mbdolai

express the i nsulin gene.
PurificatHaonmest the bacteri a, |l yse t hi
protein from the bacteri al | ysat e.

o Conl us:i oARAnalyse the purified insulin
to standard human 1 nsulin.

3. Explain how RNA interference (RNAi)

o Objecti Ve understand the process of
cCreat er gstisatnt cr ops.

o Mechani sm

Gene |l dentifildentohy a gene essenti gl
dsRNA Synt h&ymntshesi-gerdodbd eRNA (ds RNA
corresponding to the identified geneg.
.Gene I nserltnooenrt the dsRNA gene i nto] t
Agr cchteerimemi ated transformation or a| g

s mal | i nterfering RNAs (si RNAs) in t|he
Pest | ngesWhieonn pests feed on the plapt
Gene SilenTthieRINAs i n the pest cell s [de
silencing the gene and | eading to pest
Concl usiRMAi can effectively reduce |pe
to crops by silencing essential pest ¢
4 Describe the proicksrsatain@dng ofner cregt i
transgenic ani mal model to study a| h
o Objecti Ve create a transgenic ani mgl
specific human di sease.
o Mat eri aDisseals®&t ed human gene, pl asnjic
ani mal eggs ormembariycsnicmis:treoinjectﬂo
surrogate animals, and screening too
o Procedur e
.Gene ClonChgne the hwundntdids egeesnee i n| o
vector.
Mi croinj:ecltnjoenct the plasmid vector |Jin
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4

5

wWN Bk

Embryo Tr:anlsrhelrant the genetically mod
surrogate mot her.
Breedingll ow the surrogate mother to] g
breed them to establish a transgenic |
Screeni ®sgreen the offspring fe@essithre |@f
human gene.
Phenotypic :AnStluydsyi st he transgenic anjim
devel opment and progression.
o Considerations
A Et hical AppQO@mtvailn et hi cal approval
using transgenic ani mal s.
A Ani mal WelEasere thmenatmment and min
suffering.
AAEnvironment al Pmewent acci dent al r
environment .

o ConclusilWsne the transgenic ani mal Mo
the disease mechanism and potenti al
50utline the steps and ogafcetnydumd a gl g

therapy to treat ADA deficiency.
o Objecti Ve treat ADA deficiency wusing
o Materi aABA gene, viral vector® (e.g.,
| ymphocytes, culture medium, and me¢d
o Procedur e
Lymphocyte n:s cElxatriacct | ymphocyt@&@sbf opuo
.Gene Insernnmmoduce t he ADA gene intjo
Transduct Us the viral vector to deljiv
Il sol ated Iymphocytes.
Culturigow the transduced | ymphpawnt]e s
their numbers
Infusidmfuse the genetically modi fi ¢d
patient.
o Safety Measures
A Sterile Techwsegusetserile techniqgues |t
contaminati on.
A Vector Satesure the viral -defcitoiremts
safe for use i n humans.
A MonitoriMagnitor the patient for adver
responses.
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A Regul atory Compldhameeto regul atory

necessary approval s.

o Conclusi@Geane therapy can restore
I mprovimugnei niunction i n patients
Cas®tudy Based Q@Aastwebss

1. A biotech company wants-réesi sdeapnt
RNA interference (RNAI). Describ
benefits.

o Process

1. Gene I dentifidearittoahryget gene ess
survival or reproduction.

2 dsRNA Synt hegmntshesi-gzer dodbdd eRNA

3.Gene I nserltnoeart the dsRNA gene

AL

W i

op
e

entji

(ds
corresponding to the target gene.

i nt

Agrobactmeediuat ed tr ansd ogenmad i @guwnn .or
d s R

4 Expressilome plant expresses the
s mal | I nterfering RNAs (si RNAs)

5.Pest | ngesWhieonn pests feed on the
si RNAs.

6 .Gene Si

|l enTheagsi RNAs degradent hé
cell s, si

|l encing the gene and ca

Benefii ts

wi 1

p |

etaﬁ
us.ii

A Reduced Pesti cDhaer dJlaxres reliance
pesticides, reducing environment a
A Enhanced CropPioeédts cr oaprsa gfer,om

Il ncreasing yield and productivity|.

A SustainabiPlriotmptes sustainabl e agni
reducing chemical l nputs and pres
popul ati ons.

2. A researcher i1is using transgen@&gc mi
di sease. Ex glegpisn ithnvewl sred i n creatd.
mi ce and how they are used in rese

o Steps

1. Gene I dentifidantohy the human gen
Al zhe& medr sease, such as the APP (a
gene.

2.Gene ClonChgne t he pdarmseaeniidntvecda or s
mammal i an expression.

C
"

r

v

u i




Mi croinj:ecltnjoenct the plasmid vector c
fertilized mouse eggs or embryonic| s
Embryo Tr:anlsrhelrant the genetically |mc
surrogate mot her.
BreediAnd ow the surrogate mother to]| ¢
breed them to establish a transgenic
Screeni ®green the offspring for theg
the human gene using PCR and protein
o Research Use
A Di sease :Moldehniscgemi ce exhi &It kAl zhe
symptoms, such as amyloid plaque|f
decline, allowing researchers to]| s

A Drug Testimegse mice are used to ﬂLe:
drugs for efficacy awcalsatretaysbejho

A Pat hophysiol ogyR&seainelsers can siu
underl ying mechani E&gmdisfe aklez h eni mgra
mice to identify new therapeutic| t
pat hol ogy.
A patient with ADA deficigerog thecap
Qutline the procedure and expected]|o
o Procedur e

Lymphocyte |I.sd&EIxatriacnt | ymphocyt@s firo
bl ood.

.Gene I nserltntonoduce the functional Al
vector, such as a retrovirus.
TranstdiuenUse the viral vector to del
Il sol ated | ymphocytes.

Culturigow the genetically modifi ¢d
expand their numbers.

Infusidmfuse the modified | ymph&cylj e

bl oodstr eam.

MonirtiongRegul arly monitor the patignt

and ADA enzyme activity.
o ExXpected Outcomes

A Enzyme AcitiRddgtyorati on of ADA enzyn
pat i@nitmmune cell s.
Al mmune Functlimmroved I mmune funcjti
ri sk ofnsnéaedti mpr ovi g otvheer apdt iheem
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A

A

Ge
T
b a
.E X
ge
Pu
b a
t e

.Qu

e
L P
n\.-

I eal

Quality :ofEnthiafneced quality of |if
need for enzyme replacement ther g
Longerm MonitorcCiomgi nued monitori
| ontger m effectiveness of tahney tahdey\
effects.,

phar maceuti cal company is produci
combinant DNA technol ogy. Descri
d its advantages over traditional

Production: Process

ne ClonChgne the hum
ansformatinomoduce th
cteri a.

pressi©Owmlture the transformed bac

an I nlsauslmind gv1
Esphasmc@lE an

ne.
ri ficatHarnvest and puri fy t he i
cteri al cul c¢chirematuwsgirmgp hy and 0
chniques.

ality €CoRerdlorm quality contr ol
bi ologically active and free fr(
Advantages

Saf et yRecombinant i nsul i n S I d e
reduci ngskt hef rall ergic reactions
compared todeamnmivmdal i nsul i n.

Consi st:enkRiyovi des a consi stent
insulin, ensuring availability f«¢
CosEf fectivenewser productionr cgs
compared t o traditional extrac
pancreases.

Et hical ConsidAvatd®nethical 1 ssl
of animal tissues.

farmer i s considering planting Bt
d potenti al ri siktsh agrsowii rmg elt wc ot
Benefits

Pest ResiistBance®tton produces Bt
against pests such as boll wor ms,
| oss.

Reduced Pest:i chaer dJsxres t he need
pesticides, |l oweringdpreducitngn ¢
environment al I mpact.
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Alncreased Mighdr crop yields due|t
and healthier plants.
A SustainabiPlriotmptes sustainable ag/p|i
reducing chemical Il nputs and prote:
popul ati ons.

o Poegnti al : Ri sks
A Resistance DevebPoepmenmmay devel op |r ¢

toxin over time, reducing its effle
additional pest management strate¢aqgi
A NorATarget Ef fPodtesnt i al I-tmpragdt omr qqua

i ncluding bercdfsi ainal sion d mi crobejs,
di srupt ecosystem bal ance.
A Gene FEl oRwsk of gene flow from Bt| c
no+iGM crops, potentially affectingp
regul atory chall enges.
A Regul atory and Ethi NeledCoOpeer me gl
oversight and consideration of et hi
use of genetically modified cropg.

Chapter 13
Organisms andsPopul at

Chaptery-14
Ecosystem

Chapter 15
Bi odiversity and Consge

p—
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CHAPTER-AQRBGANI SMS AND POPULATI QN S
KEYPOI NTS

Ecol odgynwe branch of science in which|we
od biotic components with their abiagti
* |t consistsevefs foftir bl ol ogi cal (
organisms, populations, communitiEs
*The place where an organism | ive
Popul ata®maesups of i ndividual s of t hie
i nterbreed and | ivi ng d9meaai fgiio etni mpd .g cE
i n a wetl and, rats i n abandoned dwel|l i

*I ndi vidual s of any popul ati on riemn
basic needs.

Popul ation Adttributes

*Birth R@&ttes Number of births = Natjal
b = B/ N; N =dPopultgtion

*Deat h R@d)e:is Number of deaths = Mort :
d = D/ N

*Sex Rat Mal e: Female ratio

*Age Pyrafiadtting of the percent i ndi
an age group.
* The shape of the pyramids is help
ofhe popul ati on.

Expanding Stable Declining
Post-reproductive
Reproductive
I Pre-reproductive
*Expandi nvia:x i mum number -repr o ducet
I ndi vidual s. It i s not i deal for a pgor
*St ablNumber ofr epprroeducti ve and
I ndi vidual s I S al most s ame. Po|st
are fewer. 1t is ideal for a popul
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*Decl i nNogber of post reproduc
high. 1t is not ideal for a popul at:i

Popul ati on dDlemesi t gt al number I f I ndi
given areafmat tai mpeci

*The density of a population in a
basic processes, namely (i) Nat al
(iv) Emigration.

Immigration

(O

l(+)

P lati De i
TN L L I
(B) (D)
l(—)

Emigration
(E)

*Natality and i mmigration al ways t

size and density of a popul ation.

Mortality and emigration al ways

popul ati on.

So, the equation for population g

Ni+x= N+ [ (B (D I+) E) ]

Wher e,= Mopul ation density at ti me

birth rate,

= i mmigration,
e
n

B

I

D = death rat e,
E = emigration.

I B + | ishaorbB + E, the paompuelraetaise
I B + | itdhalhedDs + E, t he pdaepwclretaisers
Exampl es: The tiger census I n 0
;

eserves bias edf toemn pug mar ks and f a

Gr owt h mod &lopul at ijons

have characteristic pat/the=rn s o f
growth with ti me céz;a/IKIedaas gr owt h
model s. :

=

)

=

Population den

Time (t) — 212
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Exponential growth/ Geaiatrmctgdow
avail agi bf resources results i nBatchtee
grown in the | ab

dN/ dt -&&g) (¥ N

Let o@bh = r,

then dN / dt = Tr N

*I't results in J shaped curve and

represented by

Nt= 0@rt

where Nt = popul atitoinmeemsity aft

No= popul ation density at time 0 (

r = intrinsic rate of natur al I nc

e = the base of natur al | ogari t hm

(i1 Lpgistic gV eorwht uP/es & r | Logistic

Li mited resources availabilidyl od

gr owt h. EXx. Yeast, a microscopic

alcoholic beverages, c asnh apread uccuer
grown in a test tube.

(dN/ dt =N)/NK) K

Where N = Population density at ¢t

rr- = I ntrinsic raaseof natur al I nc

K = Carrying capacity. (determine

the resource iIs | imited)

Logistic growth model IS more rea

popul ation can sustain exponenti a

there wil| be compl ene®ms f@amonde

organi sms.

POPULATI ON I NTERACTWVIi@NMS organi sm c

i sol ation and they do interact 1in

communities.

*Inters pec iSpf:cii:sQ Species B Name of Interaction

nterac—tions+
nteractions of

- Mutualism

[
|
i ndi vidual s ©or = Competition
popul ations + B Predation
b e t ween t wo . = Parasitism
di ffepeates. ,
t 0 Commensalism
- 0 Amensalism
f Such interactions are of the foll
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*Mutual-Bsmeficial t
Mycorrhiza, fig and wasp, moth and
*Parasi-Besmf i cial to one organism
ot her organism. Ex. Cuscuta growin
t he intestpianrea s(ietnedjo, | i crearas ihtea)d.

Fewpecial adaptations evotved by th

-Loss of unnecessary sense organ

O both organi sms

Y
an

g
(e

S .

-Presence of hooks or adkessve orgar

-Loss of digestive system.
-Hi gh reproductive capacity.

Brood parasiphemomenon in which on

eggs in the nest of another bird s
hatched as well as chicks are fed
*PreadamBeneficial to one organism
organism. Ex. Lion eating a deer|,
Predators play the following impor
-They act as a channel for energ
l evel s.
-They keep the population (herbi
ot herwise can reach very high p
the balance of the ecosystem.
-Species diversity i n a communi:t
I ntensity of competytspaciaeam®ng

Prey DeflenceMechani sms:

-Camoufl age (cryptic colouration
species and frogs is to avoid d

-The Monarch butterfly species acc
feeding on a poisonousrwegditGalca
stage.
*Commens a-IBiesnnref i ci al to one and neut
harmful) to the other. Ex. Barnacl es
to move to where food is available,
to thzi mg acattl e,
-iftke r dencdiatner r ane
Orphreys employs sexual deceit for g

e
p €
by
an
a
t a

y

vV 0
op

y
t h

)

et
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bee pseudo copul ates with the fl oral
nd pollinates the fl ower.

Q

O mpietti omet r i ment al h. Ex. I n
uth America, the vi g fl amingag
h
0

@ —

t

|
e same zooplanktons eir food,
e Gal apagos I sl and the pulnatGiad ma
| and became extinct within a decad
eater browsing efficiency than the
Conn@llleliegant fiilelld experiments
-t showed that on the rocky sea coa
competitived ybasmumpaclie Bal anus domina
and excludes the smaller barnacl e Ch

_er

-When two closely related species
cannexi st together for 1l ong if the r
struggle are | imited.

-The competitively inferior species
are |imiting.

Competing species evolve meehkarmrsitems ¢
rather than exclusion.,

t
-Mac Arthur h a
war bl ecexi sbed
behaviour al di

* C
So
t h
t h
| s
gr

i ng
monstrated t hat foi
he same tree and a
e

*Ammens aldDesmi mental torahetantdheeot |
antibiotic secreted by a fungus kil
but the fungus remains unaffected.

ASSERTI ON AND REASONS QUEST
(a) Both, A and R, are true and R

A

(b) Both, A tanude RutarR i s not the
explanation of A
(c) I'f A is true but R iIs false
(d) IfAisfaIse but R is true
1 Asse | (cA)eased biodiversity in
stabi

- =
—
f—l-o
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ReasonA(R) verse ecosystem has mor
consumerds,ngl gaao a more complex foo
2 Asserti Rres(CA)yce partitioning allow
coexist in the same habitat.
Reason ReERpurce partitioning incre
species by allowing them to utihlei
same resource at different ti mes.
3. Asserti ®opuA)ati ons in a closed sys
wi | | exhibit an exponenti al growt h
Reasonl @hR@an exponential growth cu
reproduces at exponentially.
4. Asserti Ade(cAhA)ease i n infant mortald:|
an increase in population growth.
Reason A( Rower | MR means more indi
reproductive age, contributing to
5.Assertidm (cAmMmensalism, one edgand
ot her i s wunaffected

ReasonC@R)Yle egret bird and cattl e

commensalism

1 MARK QUESTI ONS

1. A group of organisms of the
a particular time is called a:
a) Community
b) Ecosystem
c) Plogtui on
d) Habitat
2. The maxi mum number of indivi
supported by an environment i s
a) Exponential growth
b) Carrying capacity
c) Logistic growth
d) Age pyramid
3. The i nteraction betweesn anb

a) Mutualism

Ssame

dual s
Kk nown

ax amg
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) Commensalism
) Predation
) Competition
: |l n an age pyramid, a broad bas
) Stable popul ation
) Declining popul ation
) Growing popul ation
) None of the above
. According to Dafwanspbhei €t nes
) Low r wvalue
Hi gh r wvalue
) Low K wvalue
) High K value
A e T coevolves i1tself al
benefits from it
) Parasite
) Host
) Decomposer
) Producer
L S
@ |l dentify the gra
£ a) Exponential g
H b) Logistic grow
- c) Stable popul a
— d) Declining pop
.. Mutualism is found between:
) Colourful fl owers and pollinat
) Moth and Yucca Pl ant
) Fig and Wasp
) All of the above
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_________________ i n the above pi
by the chameleon to hide itseltf
prey.

a) Mimicry

b) Ammensal i sm

c) Sexual deceit

d) Competition

10. Bet ween which of the foll owin

a) Wasp and fig

b) Fungi and roots of higher pl an

c) Ophrys and bee

d) Cuckoo and crow

11 Popul ation interaction where€

a) Mutualism

b) Commensalism

c) Parasitism

d) Competition

12 Whi ch ani mal betcamenwvxgii omrc t ofg
Gal apagos I sl and?

a) Mediterranean Ophrys

b) Pisaster

c) Abingdon tortoise

d) Chat hamal us

13. An invasive species harm t he

a) Endemic species

b) Keystone species

c) Exotic species

d) Endansgpeerceide s

14. Select the statement which exX

a) One organism is benefitted.

b) One is harmed and the other on

c) Both get benefitted.

d) One is benefitted and the ot he

15. Name tthetsoheon observed that
partitioning in the 5 species o

a) Mac Arthur

b) G. F Gause

c) J.H Connel/l

d) None of the above
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2 MARKS QUESTI ONS

coi

Match the col umns
1. Mutual ija) One organism benef
unaffected.
2. Commens|b) tBho organi sms are ben
3. Predati|c) Two organi sms comp
resources.
4. Competi|jd) One organism hunts 4§
food.
State Gawevempetitive exclusion prin
A biologist studmedf ther popuilmataof ¢
the average natality was 350, aver
and emigration 20. So, what will t
Expl ain t he di fference bet ween b i
popul ationhedewfaacttor s 1 nfluence p
Certain birds, | i ke egrets, are of
Explain how this behaviour repres
this benefit the egret?
3 MARKS QUESTI ONS
(a) Define the termithcdrhreyicroghtexda
growt h.
( b) How does t he concept of car
| ogi stic growth model ?
(c) Give one example of a facto
capacity of an environment for a
Predat og sf lllaggwitrhg I mportant r ol e
he statement.
Explain with an example what is t
How do factors | ike competition,
egul ate population size?
Expl ai n rttharnete cihmgproact er i sti cs of
5 MARKS QUESTI ONS
Il dentify the age pyramids of diffe
briefly about their population sta
QO

L2+ 1] T ive
?‘%‘,’ Pre-reproductive

C
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2. Answer the following crossword pu1Z
ACROSS
5 Rel att wewean btehe fi g and wasp
A ., capacity is the mag
8 Refers to number of births in a p
9 The number of individuals i n a gi
10. Factors | i ke food and space that
DO WN
1. This rat has the r value of 0.0G(C
2 . Growth model exhibited under | i mi
3. Parasite |iving outside the host
4. Pl ant producing highly poisonous
6. An i mportant predator of Ameri can
2 . BrieflynyleScdi beferment types of pc
an example for each.
3.Study the graph given below and an

| /

= . af

z oo 7

5 YAV

-
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(i) The curve W is described by the
dN/ dt =IN)DM K(K

Whatdoeisdst and for in this equation? N
(ii1) Which one of the two curves 1is
most of the ani mal popul ations?
(ii1i) Which curve would depict the p
there are orc prnedate habitat? Why i s

CASE BASED QUESTI ONS (4 Mar

1. Read the following and answer any
(i) to iv) given bel ow:

Whil e scuba diving in a cor al re
s mal | fish swimming i n and amabllk
appear to be benefiting from this
AWName the population interaction o
and the sea anemone? Define it.
AMbw the sea anemone benefitted th
AANMEeNnti fy the small fbewnebeing men
AU ove anot her exampl e showi ng t h

i nteracti on.

2. Read the following and answer an\)
given bel ow:
I f in a population of size " N', t
and the death rmdree aase 'dr ,dddreeds ¢
unit time period "t' wil/ be
dN/dt -d)(x N
The equation given above can al so
dN/dt = r x N,-dywhere r = (Db
i) What does ' r' represent in t

1) Writtesagywohi cance of cal cul
popul ati on.

ii1) I'n a pond there are 100 fr
Calculate the birth rate of this popgp

(itv) Name this growth curve.

ANSWERS
ASSERTI ON AND REASONSQUEST
1.(a) Bot h, A and R, are true and R i
2. (c) I'f A is true but R is false
3(d) I'f A is false but R is true
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4 (a) Both, A and R, are true and R 1s
5(b) Both, A and R, are truel @dmuat iRon sc
1 MARKS QUESTI ONS

1 A group of organisms of the sameg ¢

a particular time is called a:
c) Popul ation

2. The maxi mum number of eisndihwitd wwalns bc

supported by an environment is known &
b) Carrying capacity

3. The interaction between a barnac! e
b) Commensalism

4. I n an age pyramid, a broad base i nc
b) Declining popul ati on

5. According tdheDdriwness of a speci ¢s
b High r value
6. A coevolves itself along v

from it
a) Parasite

7
|l denti fy the following graph given| a
b) Logistic growth

8. Mutualism is found bet ween:
d) AlIl of the above

9.
_________________ I n the above piclu
the chameleon to hide itself in the
a) Mimicry

10. Bet ween which of the foll owing sej
c) Ophrys and bee

11 Population interaction where neithe,]
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d)

Competition

12. Which ani mal became extinct due |t c
Gal apagos I sl and?

c) Abingdon tortoise

13. An invasive species harm the nagt.
c) E xsopteicci e s

14. Select the statement which expl air
c) Both get benefitted.

15. Name the scientist who observed |t}
the 5 species of

a)

1Match the col umns

Mac Art hur
2 MARKS QUESTI ONS

1. Mutual i b) Botghanoi sms ar e
2. Commens a) One organi sm
other iIs unaffect
3. Predat. d) One organism h
another for food
4. Competi c) Two organi s ms
same resources.
2 . Gasusceompetitiveieaxadlpdsei sn ages tpa
species for s ame resource <cannot C
factors ar e constant . EXx. Wh e n g o a
Gal apagos | sl and the popul ation of| /
| sl and became extdierccatdewi t hi n
3. B = 350, | = 40
D = 320, E = 20
l ncrease in Population size
Newem Nt [ (B (4B I+) E) ]
= [350-(+32400 + 20) ]
= 50
4 .
Birth rate Deat h Rate
The number of ne The nrbvem of I ndi \
born 1 n a popul i popul ati on t hat
time (usually pe time (usually pe
A hi gh birth r A hi gh death r
popul ation gr owt popul ation gr owt
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5. The egret's association with g a
commensali smaniAda lighea z e, they distur
I n t he grass. The egr et benefits b
jumping out by the grazing ani mal g.
har med nor helped by the egret's pje

3 MARKS QUESTI ONS

1( a) Carryitnyg icsaptle maxi mum popull a
particular environment can sustain| f

(b) The 1l ogistic growth model I njc o
the popul ation approaches the <carijfy
become | i mintgedd,ownl otwhie popul ation ¢r

reaching a stationary phase.

(c) Examples of factors affectinjg
availability, shelter availability]
2. Predators play the following i mpo
-They aascta channel for energy transije

-They keep the population (herbivor|es
otherwise can reach very high popuj a
bal ance of the ecosystem.

-Species diversity i n aa nceodmnbuyn irteyd ui(si
i ntensity of competition among the] p

3. Brood parasitism is a reproduct] v
ani mals, where one species (the paf a
anot her species (the host) .i nfghley hojst
i ncubates and raises the parasitic|y
are known for | aying their eggs in t
birds.

4. Competition, predation, and respu
popul ation size in an ecogystem in|t

Competition:
| ntraspeci fic competition: This ocifcu
same species compete for | imited rpes
etc. As a population grows, compet]t
decrease the popul ati on

Predati onoir sPrneadtautr al I'y | i mit the prjey
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More prey means more food for predpat
to expand.
With more predators hunting the prey
Resource Availability:

Resources | i ke food, wateat, adandoshisl
reproduction. When resources are | m
competition among species |l eading [ o

5 MARKS QUESTI ONS

1. FigdTlke Abase of tshepeylr amgied pyr an

e
pr odurcdprveduand vgo spth a
d

compani g® the re
popul ation. 1t indicates that the papt
Figure@ThBis inveshagdetebtructure deng¢t
reproductivea epndduwcatei ve phases aBpeéirnoe
stability in the population.
Figurd@TICi s -suhranped structure denotes | c
reproductive -pndduditei vper ephases are-|I| ¢
productive phases of the particular|op
mor e oldpelre.peHence decline in the pojpu
2. Answer .
'/ wh { { 5h2b
p ® a dzi dz M® b2 NP
TO® /I NNE H® 9ELRY
y® bl gl od 9002L
b t 2 LIdz nd [t 2i
Mn® wSasz cd tAal
Any 5
PredatBemefi cial to one organism apnd
ot her organism. Ex. Lion eating a |de
Mutual-iBemeficial to both organi smg I
Par asi-Biesysmftoi ahe organism and or |deée
ot her organism. Ex. Cuscuta growi njg
CommensalBemeficial to one and nept
nor harmful) to the other. Ex. Bal n
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benefi ted t o mo v & t ® ahear ke a bfloeo,
t o

al ways forage near the grazing
Compet i-tDiedami ment al to both. Ex. I
South America, the visiting fl amin
for the same zooplanktons as their
Ammeaesal i-Pmt ri ment al to one and ne

The antibiotic secreted by a fungu
vicinity but the fungus remains un

3. Kbt andgse afroryi ngThactarrying capac.i

l i mft habitat, i.e. |l imited resources

growth up to a certain | evel beyond

pl ace.

(ii1) Th&0i sucwvesi dered a more realist

ani mal popul ations. |t @®Gst hbee csaowsrec eisn

and space are | imited and it support

popul ati ons.

(ii1i1) Tw@&voaudrdvaelepict the popul ation

there are no predators in the habit g

I ncr edrea.e wil l be increase i n compeid

shelter resources within the prey pa
CASE BASED QUESTI ON (4 Mg

1.

i) Commen-sBaelniestm ci al t o one and neut

harmful) to the ot her.

I i) The sea pamemadrs protection witHh

the small fish from its predators.

Iii) Clown fish

I v) Ex. Barnacles growing on the wh

food i s avail abl e

2

1) 'r ' represents the 'intrinsic rate of natural increase'.

ii) It is an important parameter for assessing the impacts of any biotic
and abiotic factor on population growth.

lii) The birth rate is 20/100 or 0.5/frog/year.

Il v) Exponenti al growth curve
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CHAPTER-EIGAOSYSTEM
KEYPOI NTS

Ecosys-tlami s the functional unit of

Il nteracts among themselves and al so
Categories of Ecosystem
*Terrestri adExe.c oFsoyrsetsetm gr assl and,
*Awgat i ¢ e c-obsxy.s tPeommn d | ake, wetl and,
*Man made ec@rsogptfeimnel d and aquari um,.
Components of Ecosystem

*Biotic comhmpomeamgt Somponent s, Ex. Pu
*Abi otic coMprmnemning components. Bx 1 .
Ecosysd®d®tmructure and Functi on

*I nteraction of biotic and abiotic
structure.

*Strati fMecrattiicoanl di stribution of di
di fferent | evels is called as sttorpat|i
vertical strata followed by shrubs

grasses.

Ecosystem Components Function as a U
*Producihei tgte of biomass produc

productivity.
Primary prodw®@mboiuemn of biaommas snadn

per unit area over a time period by
Expressed in ter mporofe meeriggydd(.K gcne
Rate of biomass production is pr
gnmzyor ( K ®2gyaft. m
It can be divided into:

(Gyoss primary prodRatevot yp( eP®Pgt

matter during photosynthesi s.

(i1 )Net primary produAvaivlidlyl € N&PiP9 m

consumption t o hebtievroorterso pahnsd (dheecro mp

GPRR (where R is respiration | oss)
Primary productivity depends on ¢
a particular ar ea.

*Depends on environmental factors,
and photdasyntclagpacity of plants.
*Thus, wvaries in different types o
*Annual net primary productivity
approximately = 170 billion tons
*Productivity of oceans ( 7t00% sof s L

rest 1 s on | and.

ear
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di
r e

Secondary prodwkRatieviotty f or mati on
organic matter by consumer s.
DecomposiBriecank down of compl ex or ge
l norgani c substances | i ke carmars.
Detri-bead plant remains and dead
Steps of Decoﬁnpagménbatlon, | eachi
catabolism, humification and mine
Fragment (Detritivores (e.g., eart

detritus into smaThes pa
called fragmentation.
Leachi ng|Watesrl ubl e inorganic nut
t he soil hori zon and get
unavailable salts.
Cataboli |Bacterial and fungal enz
Il nto simpler i1 norganic s
Humii cat iAccumul ation of a dark c
substance called humus.
Mi ner al i |Degradadfi omumus microbes
l norganic nutrients in t
Factors affecting rate of Decompo
*Chemi cal comgoei tdeocnrompotse t woh | r
when detritus is rich in |ignin
when detritus 1 s rich -spl mbhlteogaea
| i ke sut@adrsmati ¢ c-oWadrinmt iaonrnds moi st
favour decomposition and | o&r otbeir
I nhi bi't decomposition
Energy FIl ow
*Al | | i ving organisms are depende
directly or indirectly.
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*

There I S a uni directional fl ow
producers and then to consumer s.
*Photosyntheti adalalty oact(iPPAeR) ra s r
synthesis of food by plants.
*Transfer of energy follows the
percent of the energy is transfer
| ower trophic | evel
Trophic Levels in an Ecosystem
Amoumtf energy decreases at succes
Only 10% of the energy is transfe
the | ower trophic | evel (10% Law)

Conmnor T on Carntvars < Ve, ten

1

T ( )

Commnrtor Second GoPIe Zooplanicion; S SRoPPer

(orpivore)

.

Proguce T ey v Phytoplanion, grass. rees
Food CHai n
* Consumers obtain their food fro
* Food chafilnow soft heener gy from one
another trophic | evel
* Trophic | evel Based on the sou
organi sms occupy a specific pl ace
known as the trophic | evel E. g.
cafinwvore, secondary carnivore

Grass (Prdo@uater()Pri mar yA ®ans (®ec?)h
Consume
o sopnic | Seomdplagneel Jptaheiic  Fpunh mophic

(plants)

[Herbivores)

[carnivores)
i )

R

CcConsumers CONsSUuImers

(top carnivores)
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T Food chains are-of two types
etrit

*Grazing Food GERai and D us Fojod

GFC |Energy fl ows from producé
DFEC |Begins with dead organic
of saprotrophs/ decompos
organisms | ike fungi and
*Each trophia deervtedi rhamsas s

St andimaterial at a particular ti

Crop *Measured as the mass or |
(Bi omass) or the number 1in
*Measurement of Dbiomass i n
more accurate.

*Organi sms need aycohsmhanti
gr ow, reproduce and regul at

Standifunctions.

State|*The amount of nutrients s
phosphorus, calcium etc. ,
given ti me
*I't varies in different Kkiorn
one seasarsal bas

Food Wetbe natur al i nterconnection| o

the food web.

*Significance of Food Web:

(1) Food webs permit alternative 0

(2) They ensure a better chance o
any of its food sberesearhbhappens t|

(3) More complex food web means af| m

Ecol ogi cal Pyrami ds

*Pyramid is the graphical represeint
parameter (number, bi omawsiss e einne rvgayr)i
trophic |l evels of a food ectbaisre vain’tdh
herbivores in the middle and carnjv
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*I't can be upright,-shapedtedhree
ecol ogical p&dramids ar e
*Represent the number of i nd
Pyrami| vari ous trophtihc al epvreoldsu cwe r a
of num*Ilt iIis generally wupright
*A pyramid of numbers in the
generally inverted because t
feeding on that tree gener al
*Represent therbiommadgs oiprhiwa
Pyrami|* The pyramid of mass is upri
of bi ol food chain involving short |
*A pyramid of biomass in the
*Gives graphic representatio
tragpd by different trophic |
Pyrami|*lt is always wupright, and c
of ene because when energy fl ows fi
|l evel to the next trophic | ¢
|l ost as heat at each step. f
assimilation and respiratiol
Pyramids of number
Tertiary co:sumers (TC) Langelblrcai(liC)
Secondary consumers (SC) I | Small Birds (SC) | I
Primary consumers (PC) | I Insects (PC) I I
Producers (P) I | One big tree (P) I_I

Fig: Pyramid of number in a grassland ecosystem

Pyramids of

S0

PC

Fig: Pyramid of number on a tree ecosystem

ener gy

Trophic level Dry weight (kg m™)

10J

100J

1000 J 37

PP

10,000 .J 809

1,000,000 J of Sunlight
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Li mitations of Ecological Pyrami ds

*I't does not take into account the s
more trophsi.c | eve

*I't assumes a simple food chain that
accommodate a food web. *Saprophytes
ecol ogi cal pyramids even though they

ASSERTI ON AND REASONS QUEST

(a) Bdtand R, are true and R is the
(b) Both, A and R, are true but R 1is
(c) I'f A is true but R is false

(d) 1I'f A is false but R is true

1

Asserti ®eyr@A)id of energy is al ways

Reas¢REnergy cannot be created no
gets transformed from one trophic
2Asserti ®dret(rA)ti vores and decomposer

I n an ecosystem.

Reason BORh: break down dead or deemi
for ms.

BAsserti @recOMp:.os i
ReasonThRkR) acti v
temperatures.

4 Assertidm @A)pond ecosystem, the fi
l i mited by the rmktaon.abl e zoopl a
Reason ZoRpl ankton is the primary
speci es.

5. Assertion (A): Introduced species can disrupt the balance of an
ecosystem.

Reason (R): Introduced species may not have natural predators in
the new environment.

n i s a slower p

tio
ity of decomposers

1 MARK QUESTI ONS

1. The primary source of energy i1 n n
a) Chemical energy from decomposers.
b) Solar energy.

c) Ther mal energy from the Earth's ¢
d) Wind energy.

2 Which trophic | evel I n an ecosystel
| e el

a) Herbivores

b) Carnivores
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50 %
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The de
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) Produce
) Primary
) Seconda
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a) Respiration losses

b) Retardation factor
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evel i

O Wi

ng

single 1
erconnect
pri mary
l ow of mi
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I S m
ation
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c) Environmental factors

d) Radiant energy

percentage

s ol

f ood

of

ar radi at

chain

sumer s
onsumer s
t hR = gNIRAR ,i

statements |

ok

near f ee
edness d
consumer
ner al s b

ecosysteln

b

phot osy
i on?

begins

rGePpPr e s e
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9. Whi ch of the statement i s not caqgrr
a) Pyramids of number and biomass may
b) Pyramid of biomass in sea iIs gener e
exceeds that of phytoplankton
c) Food chains atewgemhmherfaw yrolpdi c [ e
of the energy iIis transferred to higher
d) Pyramid of energy is mostly wupright
Il nverted
10. What is the foNemul paritmacpal pudtado et i
an oescystem?
a) GHRP = NPP
b) GPP + R = NPP
c) GNP = R
d) oRPP = GPP
11. Write the name of the missing tr|org
Pl ants (PABdbbef)Shake (SecondarAh Coins
Eagle (Tertiary Consumer) .
12. Stdeepcso nopfosi ti on ar e
FragmentA? ACCamat aboAHami fi cAmmMioaral i zat
13. The primary productivity 1 s expr|fe:s
aoul & m

b )G m?2

c)Kcal-2 m

dBoth b and c
14. Calculate the energy of the secondeze
chainwbel ® the producer has 10000 J |of
R e, o

sun — » grass = grasshopper — & shrew — & owil

a)loo J

b) X000 J

c)XXo J

d)x J
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15
a)
b) Stanl ey
c)
d)

1

2

3

4 .
5.

3

The 10% energy transfer | aw of f oc
Tansl ey

Wei smann
Lindemann

2 MARKS QUESTI ONS

What wil |l happen to a food chain i
significantly reduced?

|l denti fy the diagrams A and B. Giv
t hem.,

A. CORN * T MOUSE

DEER\‘\b
B. GRASS Ll O \
A\\\*ZEBRﬁ‘L’/’//»

UL

Match the col umns.

1. Pyramidsia) Energy flows from pr

ener gy consumer s.

2. Standing/b) Ultimate source of e

3. GFC c) Oigas need a constan
nutrients to grow, repr
various body functions

4. Solar end) It is always upright

What are the | imitations of ecol o

Decomposition depends on the envi

stament

MARKS QUESTI ONS

1

o

Scientists are studying the i mpact

grassland ecosystem. They are conc]E

of decomposers. Explain how this <c
ecol ogi cal pyramids?
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2. Thei agram bel ow shows a simplified]|e
for a pond ecosystem. Analyse the py
guestions.

aWhat trophic | evel does each segci
represent? (1 mark)

b Explain why theepyrami d 1i snair ky
cldentify one I imitation of wusirng
understand this ecosystem. (1 ral

3. 0Observe and | abel A, B, C, D, E, F| a

Examples
Fourth Trophic level Man, B
A (Top Carnivore)
1
Secondary c Birds, fishes
Consumer wolf
T (Carnivore)
Second trophic E ., grasshopper
D level and cow
T (Herbivore)
Primary F Phytoplankton, grass, trees
Producer (Plants)

4.a) I n a food chain, the trophic | eye
b) Draw a three trhogihn.c | evels fov]Pd
5. Di fferentiate between the followir
asgross primary productivity (GPP) &an

productivity (NPP)

b) Standing crop and standing state
c) Ecological pyramid of energy and

236




5 MARKS QUESTI ONS

1.Give an account of exswestgeem.f |l ow i n
2.a) Solve the puzzle.

ACROSS

2. The fl ow of energy from one trophi
5. I ntricate network of food chains.
6. Each trophic | evel has a certain

particular time called as _ :
8. Veealtidi stribution of different sp
D OWN

1. They depend on organic dead and d
reqguirement .

3. Accumul ation of a dark coloured 1
humus.

4. Begins with dera.d lotr giamimadmtupe of

decomposer s

7. It is the graphical representatia
(number, biomass, energy).

b) What are the components of an ecgd
3. Define decomposition and describe
4. hd@ diagram below represents a pyr a

ecosystem.
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Trophic level Dry weight (kg m™)

TC 1.5

5C

PC a7

P 809

aBased on the pyramid, which trophl

bi omass? (1 mar k)

b) Explain why the pyramid of biomass typically takes this s hape in

most ecosystems. (2marks)

c)Can you identify any | imitations
understand an ecosystem? (1 mar k)
d)Sketch a possible pyramid of numb

ecosystem. (1 mar k)

Describe wtle¢é¢atmoeshi podecweentyp,

g

productivity and net productivity.

o f

er

CASE BASED QUESTI ONS (4 Mar ks
1 Read the following and answer any

given bel ow:

You are a wildlife biologist stud
ecosysteamdi$g crop data shows a d
over the past few years.

AExplain how this could impact oth
ecosystem. (2marks)

AAM which terms the measurement of

(1mar k)
AAMAMOO ch o
ecosyst

ni

rgani s ms
em? (1lmar k)

crosnts ttirtoupthei ct hlee vfeil

2. Read the following and answer any

given bel ow:
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The f al
matter
br oken
water.
1. Frag
steps I

The pri
) Solar e

~—+

N =S

as

TO T O 01T O0OT T O WOT NT P

=
~—+

I nc

0o NDT
N N

a) Respiration losses

shows the interconnectedness o0
h tircophevel I n an ecosystem rep
cers?

oducers

e breaking of detritus into sma
d

a

a

gmentation
t is the percentage of photosy

The detritus food chain begins W
Decomposers
What does in td&dR == gqNRR,i o rGPpPr es e

pl ants such a
ead remai hel g
pl er 1 norgani

|l en parts of
of animal s, d
down i nto sim
mentati on, 2 . Leachi ng, 3.
n the process; they occur

ANSWERS
ASSERTI ON AND REASON QUEST

A and R, are true but R i
R,A ame true and R 1 s the ¢
i's true but R is fal
I s false but R i s tr
h, A and R, are true and R

1 MARK QUESTI ONS

mary source of energy i n n

nergy.
phic | evel I n an ecosystet

S
he foll owing statements I

—

I dent sol ar radi ati on?
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9. Whi ch of the statement i s not caqgrr
d) Pyramid of eneirglyt iButmosd megt iumes |i t
Il nverted

10. What is the foNemulpritwmacpal pudadtet i
an ecosystem?

a) GHRP = NPP

11. Write the name of the missing trfjor

Pl ants (PABdbbet) (Priumeer’dt)S@ake (Secodn

ConsumgBEagle (Tertiary Consumer)

12. Steps of decomposition are
FragmentAali e achA €gt aboA Hami f i cAati on
Mi neralization
13. The primary productivity is expr
d) Both b and c¢
14. Cal cudmdregyt hef the secondary con
chain bel ow, i f the producer has 100
alroo J
15. The 10% energy transfer | aw of f
d) Lindemann
2 MARKS QUESTI ONS

1. I'f a predator popul ationindrppesy t
(herbivores) wil/ | i kely increase. T
di srupting the balance of the ecosys
that rely on those plants for food o
2. ORood chain
BoOFood web

Food Chain Food Web
Lnear sequence of A complex networKk
where one organisifinterconnected f oc¢
bel ow it in the cf
l't is less stablejJjlt is more stable.
one trophic |l evel |affected, others ¢
entire food chain.
3.
1. Pyrami|d) It is always wupright.
energy
2. Standi|c) Organisms need a constan
state grow, reproduce and regul at
3. GFC a) Energy flows from prsoduc
4. Sol ar b) Ultimate source of energ

240
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4 Limitations of Ecol ogical Pyrami ds

* |t does not take I nto account t he s ar
more trophic | evels.

*I't assumes a simple food chailnt tdhoae s

not accommodate a food web.
5. Decomposition depends on -the envi|r c
*Chemical comphhsideoomposition rate |wi
detritus is rich in lignin and chiti|n
detritus 1Is richat msronliutbrloeg esnu basntda nxc e 5
*Climatic c-oWwadint iaonnds moi st environmenpnt
decomposition and | ow temperatures 4dnoc
decomposition

3 MARKS QUESTI ONS
1. Decomposer decline would impact | h
pyramids by
*Nutrient Rgcdmmagser s break down dead
and return nutrients back to the soifl.
nutrient recycling, potentially affect
*Ener gy FI| ow Betcto nepnoesceke:snot i ncl uded
ecol ogi cal pyramids, but they represer
decline in decomposers could | ead tag e
effectively trapping nutrients and e€ne
organi sms.
*Lorrgem Effelches:decl i ne of decomposer s
Il mmedi ately reflected in the pyrami-d,

term consequences for ecosystem healtt

2 .

a) Bottom section (widest): Produce| s
Mi ddkeets on: Primary consumers (zoopl
Top section (narrowest): Secondary |c
b) I n a water body, the producers arje
reproduce rapidly. Thus, the pyramid c
providingt su@gpoonsumer biomass whi ch| h
Hence, i1t forms an inverted shape.
c)Limitabhienecol ogi cal pyramid only |re
chain within the pond ecosystem. I n |r e
with multiple feeding interaction

3.-TRertiary Consumer
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Vo~~~ ATIMUOW®

Li on
Third Trophic | evel
Primary Consumer
Zoopl ankton
First Trophic | evel
) According to 10 % | aw proposed by L
he food chain the energy keeps on rfec
evteoo another. A time comes, when the
O sustain another trophic | evel
) GrAaBeseA Li on
a) GPP NP P
Rate of producti (Availabl e bi omas 3
matter during phdqconsumption t o heé
b)Stradi ng Cr o Standing St al
Each trophic | evgThe amount of nut
mass of | iving mgas carbon, nitr oof¢
particular time. [phosphorus, cal ci
present in the s
ti me.
c)Ecol ogi cal py Ec wlgi cal pyr amid
ener gy
|l t i s always wupriRepresent the bi(
never be invertedqvarious tr ophlihce |
when energy fl owgpyramid of mass i
particular trophiexcept in the aqgl
next trophic | eveginvolving short |
i's always | ost afg
step
5 MARKS QUESTI ONS
. *Photosynthesis fixes carbon fro t
ncorporates into the biological co%ch
Food chaifrertsrdme fixed carbon to dif"
bsorb 2% of sun energy for photosynt:t
With each trophic | evel, only 10% ene
ost as heat in respiration.
The | onger the food chainsansher| ef6t
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*To increase the energy transfer efflic

and consumers should directly feed agn

2. a)

ACROSS

2 Food chain

5. Food web

6 . Standing crop

8 Stratification

D OWN

1. Saprotrophs

3. Humi fication

4. DFC

7. Pyrami d

b) Biotic coOmpygnanesthe | iving comppn

ecosystem. Eg. Hu man, Pl ant s.

Abi oti c co-npherye mtre -ltihwei mgpncomponernt

ecosystem. Eg. Soil, Water.

3. Decomposition is the preakdeswnhhat

complex organic matter or biomass f|o

ani mals with the help of decomposers;§

such as carbon dioxide, water, and pt

The various processes involveadwsn dec

Fragment Detritivores (e.g., earthw
i nto small er particles. Th
fragmentation.

Leaching|Watesrol uble inorganic nutri
soil horizon and get preci
salts.

Catbaol i smBacterial and fungal enzym
si mpler inorganic substanc

Humi fi cajAccumul ation of a dark <col
substance called humus.

Mi ner al i |Degradadfi omumus microbes al
l norgani c nutsoelhts in the

4. Y oducers HH&Pvanttlkg greatest tot al b i
pyramid.
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b) The pyramid of biomass is basical

through the ecosystem. At each trop
energy from one organODsgahiosmméeusex
energy for their own | ife processes
a result, there iIis | ess total bi oma
compared to the one bellddwe LTahw so,f fE:N

Transfer
c One limita tion of using a pyramid of biomass is that it can be
determined only after the death of the organisms.

Trophic Levels
Tertiary consumers (TC)
Secondary consumers (SC)

Primary consumers (PC)

Producers (P) | |

d) Fig: Pyramid of number in a grassland ecosystem

5. The rate of biomass production is (

I n termyrtof @gkéaltyrm

Producity of an ecosystem can be ca

secondary productivity

Primary Productivity (PP) i1s the amg
a ti

produced per unit are over a me
photosynthesi s.

It can be divided into

Gro®®si mary Productivity (GPP.) It i
matter during photosynthesis. A con
utilised by plants in respiration.
Net Primary Productivity (NPP) |1t 1s
producers @dtieonudfilsome energy for
| nt-reel ati onship between GPP and NPP:
Gross primary productivity minus the
productivity.

l't i s actually the avail able mass fqg

GPRBR = NPP whResepi Ratsi on | osses.

CASE BASED QUESTI ONS (4 Marl
1. 1) A decrease in deer biomass (st
have cascading effects on other trop
| mpact on ProducWirtsh (fPd vaenrt sdeer t o g

vJ

ni

5 S

7~

elr

popul ations mieghltuei norea@aduced herbiyVyo

to competition for resources among p
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| mpact on Prmedcat amre: a food source fQr
I n deer biomass could | ead to a decr|ec
to | imitedbprdeyyyavail a
) The measurement of biomass I s more |ac
wei ght .
iPr oduec@rresen pl ant s
3.i) Decomposer s.
FragmentdEtgi.omart hwor m
Catabolism -Eg.Bact eri al and fungal enzymegs
i)
Humi fi calAccumul ation of a dark <c
subqtcae call ed humus.
Mi ner al i | Degradadfi omumus microbes
l norgani c nutrients in t
CHAPTER 15
Bl ODI VERSI TY AND CONSERVATI ON
KEYPOI NTS
Bl ODI VERSI mMiMense diversity €éwrsheteobg
at the species | evel but at al l | evel s
from macromolecules within cells to bi
*The term Biodiversity wasbipwolpadiagti $Ec
Wi | son.
*Genetil ¢ DiAesisnglye s pecsiheosw nhiigghh di ver
genetic |l evel over its distributiongagl
by Rauwol fia vomitoria in different |HIi
concentration of reserpine. | ndi a has:s
di fferent rgatcreaiamsd df, 000 varieties o]
*Speci es D-Dvievresristiyty at the species e
have a greater amphibian species diver
*Ecol ogil cal -Diweerrssiittyy at the ecosystiem
I ts rdtes,e rain forests, mangroves and| a
ecosystem diversity than a Scandinavi é
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SPECI ES ON EARTH AND | NDI A
*According to I UCN (2004), the total r
species described sot Hedr 5i snidlliigmt ! y
*A conservative and scientifically sol
pl aces the global spediens | diwvwarsity |at
|l nteresting Aspects of Earth's Bi odifve
(a) More0%hfanml | species recorded arp
(i ncluding algae, fungi, bryophytes, ¢
compri se no 2md%d thantot al
(b) Among ani mal s, I NSt Y%sf makteal morig et
evel@®ani mal s on ¢t harse pil mshedt s .
(c) Number of f umogie stpheacni s sahrees, amph
and mammals combined.
*Al t hough, | n2li 4&fh aw@ rolndiyd area, 1 ts s
gl obal species diversity is an | mpres:¢
*I ndia iIs 1o2megaf di wer sity countriyes |0
45, 08pecies of plants and twice as mar
recorded from I ndia.
*I' f we accept May' s Q22pkealkceast omat s, |
species have been recorded so fla00, (I0¢
pl ant spe83,@8, &afmMithbnh species yet to be
Other animal groups : _ Mammals
Crustaceans _ =y Fishes 7
Mallasca o \'-»77'7'\\ ’ J— — /// Birds
/ " \\_\ """’t —':—‘_;Qj L{i I
Insects — : ‘ t > e \
ﬁ Jjb 7 | \\ .ch:xlc,\
=
Invertebrates Vert>ebrate‘:nphm“m
Mosses Ferns and allies
Fungi " _g'::}i;r @‘ : Angiosperms
Plants
Alga i.'.('ln-nrs
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PATTERNS OF Bl ODI VERSI TY

ANTDATITTUDIINALY GRADI ENT

*Species diversity decreases as we mo\

pol es.
*Tropics (23.5U N to 23.
pol ar areas.
Eg, Colombia ~ Newyork Greenland
Near Equator ~ 41°N temperate 71N poles
| 400 bird 105 bird 56 bird
species species specics
Amazon Rainforest in Sou

on Earth

50S

India

Tropics
1,200 bird

species

t h

40,000 species of plants

1

1T 3,000 of fishes

1T 1,300 of birds

T 427 of mammal s.

1T 427 of amphibians
1T 378 of reptiles

)l

More than 1,25, 000 invertebrates

) haatbe uajr r

Amer i ca ha:c

Ecol ogi sEgolandi onary biologists have g
hypot heses to explain greater biologic

(a) Unli ke temperate regions subject|ec

past, tropical l ati tudes

tme for species diversification

(b) Constant, | ess seaso

specialisation and | ead

re

nal

t o

mai ned undi

tropical|f e

greater S P €
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(c) More solar energy 1 n tropics <c

mi ght contributeatredi deoeelrpity gre

BUIISPEGIREATRELATIION ®y! B2 r man nat u

Al exander Von Humbol dt)

)
)
£
3]
k=
n
2
3]
(9]
=3
()]
Area—>
Figure Showing species area relationship.

Note that on log scale the relationship
becomes linear

*Species richness within a region
area, but only wupto a I|Ii mit.

*The relation between sp
taxa (angiosperms, birds
hyperbola. On a | ogarith
equation.

ecies ritgh
, bat s, fr
mi c scal e,

| T G —
where S = species richness, A=Area
cofeficient), C = Y intercept.
*The value of Z | Ded& 1t o efghax drl eersgse odf
t axa
*Sl ope of the |ine is much steeper
continents, Eg. For frugivorous bi

t he,peslliosl5.

o n

ra

I n

.

i
r d
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| MPORTANCE OF SPECIES DI VERSITY TO JH

* Communities
with | ess spe

*A stable community must be resistant

di sturbances
Il nvasions by

with more species, tend
cies.

(nmadeltamdu smtanal so be e
alien species.

*David T&l haetmegg m ecosystem euxspenrgi noeunt tdso

pl ots show th
variation 1in
productivity.

*Théei vet popp

at plots with mdrmeeasrpeci €
tot al bi omass and i ncr ga s

er doypodtthemde®s d ecol ogi gt

puts the I mportance of a species in pr
Al RPLANE ECOSYSTEM
Ri vet s Speci es
Rivet on the Key species
A0 Popping a rivet (causingiacspemag|s n
affect flight safety (proper funcjti
i f more rivets are removed, the pjl a

we a k .

AAOLoss of rivets on the wings (Key [sp
ecosystem functions) wihl Ispeeisr i causg m)

the ecosystem.

LOSS OF Bl ODI

VERSI TY

*The colonisation of tropical paci fijc

of mor e2 ,t0hGQme
documents ext

*The | ast 20

nvertebr &ipelsanatnsd) | BOGmes .| ast

cies of native bi r2dos0)4 The
Il ncti on of 3B&8BAe rstpeehc &Bse (i

years alone w2Tnepsecide gli ¢

*Amphi bi ans appear more vulsnédmPlreice etgo

wor-wdde are f

acing threat of extinctic
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*Theweer e five episodes of mass ext.i
before humans appeared.

*The Sixth Extinction presently in

n

t han-hppuman ti mes and our activities

rat es.

Cosisiofiibiioydiiverafegion may |ead tof

(a) Decline in plant production.

(b) Lowered resistance to environmen
(c) I ncreased variability in plant g
di sease cycl es.

Recent Extinctions

1. Dedautius

2. Quagbhai ca

3. Thyl-Aostheal i a

4. St lslea-Rwas i a

5. Thr esepescuibes -@Bfaltii,ggddavan & Caspi an

Species Facing Threat of Extinctio
12% Birds

23% Mammal s

32% Amphi bi ans

31% Gymnosper ms

n

CAUSES OF KEIRGDITW LOSSES: THE EFVDURQ

MAJOR CAUSES

1 Habitat Loss and Fragmentation (M

*Tropi cal rain forests 1lodn%é eavéhba
It 1 $9%9 uBAmazon rain forest (lungs
soyabgacultivation and grassl ands
*Mammal s and birds requiring | arge

mi gratory habits are badly affecte

2 OVIEEXPITOIT at i on

d ,
of

f o

d,
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*When need turns to gr eteat,i arh.erlen itsh
years 8t &lelaerCow, passenger pigeon -
exploitation.

*Marine fish populations are over ha
| mportant species.

SIAINITenSiplecies invasions.

*Nil e perch i nter ovduwded iian ilnakkast Af
extinction of 200 species of Cichlid
(Partheniumant ana and vEatcehrh oy ynanacaien ti m
weeds. Afri €harcasfgal@irepipmss ng t hr e
Il ndi genous .cat fishes

4% CoEXtliinctiifon s (ObITigat ory Associ a
*When a host species becomes extin
fate.

*Coevol vedpelllanhat or mutualism i s a

Why should we conserve biodiversit

NaF o wITy TURTNTINTEaY i an Arguments

*Humans derive countless direct aco
f ood, firewood, fibre, constructio
medi ci nal product s.

€0 \

r\

nc
n

*More 2Hh%mugs ar e dez2r5i, e8P efcricers o f
*Nations endowed wiyhcamcrhe:h);boeimwle"
bybbi oprosppieekphgring molecul ar, ge
diversity for products of economic

Biriolad Iy TUTNTNiTEaE i an Arguments

*Bi odiversity plays a major role i
nature pProvi de
f

*Amazon rain orest20poobducealppxyg
at mosphere by photosynthesi s.
*Pol i nation byereses bilrumblaend bat sj.
EtRiTcalllA gument s
*Phil osophically or spiritually, w
species hasia valkuwue.

I

*We have a mor a duty -teoi cga.r e f or
*We need to pass on our biological
generations.
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HOW DO WE CONSERVE BI ODI VERSI TY?

l I tu Conservation
*When we conserve and protecuvi nvh otl lee

entire forest to save-stiha-stfioger , i
conservation.

*Organi sms facing a very high risk] o
future and needs urgent measures tp
exsitu (offsite)dewinrseblveati on i s
*Bi odi ver si ty Rogti ohpsotwsi:t h very high
richness and high degree of endemiifsm
particular region & not found anywhe
Tot al nNumbd®(ri narte9d laldy e d+ I13att er ) =
Three ofiWeshtesren ghats and-BurrimalL a&n k j
Hi mallmmgaver our@coeqitongs.

—r

They (all 34) cover &ebantthanead%anof
protection could reduce the 3d0%oi np
*14bi osphere 9@\xudrivensa,lanPdad & sl d | i f e
sanctuaries provide | egal protectiifpn
*Sacred groves in Khasi and Jaintigpga
(Rajasthan), Western Ghats, Sarguj,

(Madhya Pradesh) are the | ashedepblufge

Exsitu Conservation
*Zool ogi cal Par ks, Bot alniifcal Sgfaardie ns
*Many ani mals have become extinct n
i n zool ogi cal par ks.
*Cryopreservation to protect and pre
specsi in viable and APeantbecaanbit gor
using tissue culture met hods.
*Seeds of different genetic straing

can be kept for | ong periods in sefpd
Convention on Biological divietr)si ty| (
*Held in Rio de Janeiro (1992) for| b
sustainable wutilisation of benefi tis.
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*Worl d Summit on sustainable devel
Johannesburg, South Africa, 190 co
reductionnti nraueref biodiversity I
| oc al |l evel s by 2010

RAMSAR SITE

Ramsar Sites are wetland sites des
under the Ramsar Convention.

These wetl ands are protected under
Conevnti on on Wetl ands.

The main objectives of the Ramsar
* To ensure the wise use of all th
wetl ands means; mai ntaining the ec
* To designate appropri aft eWevtelt d mad
l nternational |loRponsadphedtygbhar ant e
effective management .
* To cooperate worl dwide on transb
wetl and systems and shared species
I ndia currently has 80 sites desig
ASSERTI ON AND REASONS QUEST
(a) Both, A and R, are true andRii
(b) Both, A and R, are true but R I
(c) I'f A is true but R is false
(d) 1I'f A is false but R is true
1 Asserti drenEAal)igeersity within a speci
adaptability.
Reason MoRe: genetic variations al
responses to environmental <chang

2 Asserti ®motAR)ted areas do not pl ay
conservation.

ReasonThRse®aar restrict human acti
wi l dlife.
3. Asserti ®dref(oAh)estation i s a major th

ReasonFOPORests provide habitat fag
speci es.

253

Co
el

o |
S0

O u




4 Asserti dme( Aarth Summit was the fi
confer endoe etsss aanvironment al I Ssues|.
ReasonThRye were environmental ¢
but no major international di scu
5. Asserti ddmbiA)at | oss and fragment at
il ncrease of species.
ReasonWhRn: habitatsedrer desokexy
|l ose access to resources and mat
1 MARK QUESTI ONS
1The term biodiversity refers to t
a) Abundance of a single species i
b) Variety of I|life at al/l | evel s
c) Number of ecosystems on Earth
d) Rate of extesaiction of speci
2 . Whi ch of the following is NOT
a) Habitat destruction
b) Climate change
c) Overexploitation of resources
d) I ntroduction of invasive specie
3. The permanent disappearance of
a) Adaptation
b) Extinction
c) Evolution
d) Endemi sm
4 Which of these iIis-sanmuexampgle vat i io
a) National ©parks
b) Botanical -sgarudemnsns(eExw ati on)
c) Zoosi t(Exconservati on)
d)Seed ban&kst gEgonservati on)
5. Hotspots ¢gf abieodihaerasitteri zed byj|:
a) High species richness and endem
b) Low species diversity
c) Mainly introduced species
d) Primarily aquatic ecosystems
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6. Which type
given data?
Secondary cons
Prmary consume
Primary produc
a) Upright pyr
b) Upright pyr
c) Pyramid of
d) I nverted py
7. Which one o
field ecosyste
a) Phytoml ankt
b) Grasshopper
c) Tiger

d) Hyena

8. Which ecosy
a) Pond ecosys
b) Lake ecosys
c) Forest ecos
d) Grassl and e
9. The success
a) A focus on
b) A combined
organizations.
c) Prioritizin
d) Il gnoring th
10. | denti fy t
a) DeMauri tius
b) Quagfnemi ca
c) yllhac-Awestral i a
d) St lsleeca-Rwavs i a
11 Wh o

of ecological pyr ami
umer: 220 ¢

r: 120 ¢

er 20 g

amid of numbers
amid of Dbiomass
energy

ramid of Dbiomass

f the following is a
m ?

0

h

propoved

tem has the maxi mum
em

em

stem

osystem

ul conservation of
ndi vi dual species o
ffort from gover nme
economic devel opme
needs of | oc al com
e extinct ani mal

tplogppero hypot heses
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ahDavid Til man

b) Al exander Von Humbol dt
c) Paul Erhlich

d) Al exander Fl eming

12. I's one of the most p

a) Himalayas

b) Western Ghats

c) Ganges

d) None of the above.

13.1 n the gl obal bi odiversity pie c
bel oowdi s covered by

Global biodiversity of
Vertebrates

a) I nsect

b) Fishes

c) Angiosper ms

d) None of the above

140n a |l ogarithmic scailp,i 4 hae gterl ai
described by the equation

a) log S = log C + Z log A

b) log S = log A + Z log C

c) log C = log S + Z |l og A

d) fleogi=Z = | 00%-S #& €. | oag <A

15 Which one of the following is
l nvasion?

a) Pisum Sativum

b) ®hlheni um

c) Eichhornia crassipes

d) Latana camar a

256




2 MARKS QUESTI ONS

Name the naturali st who studied t 0]

1. The graph shows species area reIaE/i
i n the graph. Write the observati

SPECIES RICHNESS =»

AREA —3>

2. State two ways through which humapns
bi odiversity.

3. Name the type of biodiversity repje

give another example of 1it.
(i) 50000 different strains of rife
(ii1) Estuariesadowds ai pi hedima
4 Ei chhornia crassipes is an alien |y

Mention the problem posed by this| p
5 Di fferentiat-ei bat wessdnBIxknconservatijor

3MARKS QUESTI ONS

1 State the objectives of Ramsar Sifte

2 We should oansbrediversity. Justilfy

3 Why a greater biodiversity iIs foujnd
ot her parts of the worl d?

does the ypot heses signify?
5.Define sacred grtolwesisr. r™hlag iim t he | c
bi odiversity?

a
t

4 Name the scienti soti weto poppers eldy p ¢t
h
c
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5 MARKS QUESTI ONS

1.Solve the puzzl e

|1D | | | |

ACROSS

3. Birds feeding on fruit are knowhn

5. Extinction of one species | eads | t
speci es.

8. Who stated that epclioetss svhiotwhe dmal eees/rss
variation in total biomass and incpye
hi gher productivity?

9. Diversity at the ecosystem | evel .
10. This rain forest (lungs of the] p
cultivation and gsasgl bhedts tarttia.

D OWN

1. The wetlands are protected undey

Convention.
2. Technique to
i n viable and f

ct and preserjyie

p e
r e condition.
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4 Regions with very higl lasmmwde lhs g
of endemi s m.

6 . SpeC|es diversity decreases as
pol es i s alled as a

7. An ext| ct animal of Australi a
2Mention the maj or causes for | oss
3Descri be at | e aisets tewaoc ha pf poro @aexns er
and-siint u conservation as a strategy

4 .

Decreases

Increases

Pole

aptudy the diagram of the earth gi
pattern of Dbiodiversity ¢aseomes nf oIS
of occurrence.

bYout of the three views given on w
which one do you think is the best
5.The foll owing graph-askawsetheéi sps
the following questions as direct
(1) Name the natwuralist who studi
shown in the graph. Write the obs
(1r1) Write the situations as di sc
value of Z (sl ope of the line) 11
(a) anh.dl 0. 2

(b) 0.6 and 1.2
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Wh a t does Z stand

for?
(rii) When would th

0
e slope of the |

CASE BASED QUESTI ONS (4 Mar|ks

1 Read the following and answer any| f

given bel ow:
You are a park rangeiromwalr kpamgk i kn cav
il verse bird popul ation. Recently
nvasive plant species that threatiepen
) I dentify the negative I mpacts of
) Apply vyour knowhteidge wmét hcoodnss €t ¢
robl em of the plant species invasjo
) How wi | | you come to know that
y you as answered above has been su
v) Give any other reason of biodije

Readl oiwenfjohnd answer any four |jqu
to (iv) given bel ow:
ative or alien species are often
i r economic and other uses. Thely
ve -tameayl ocal species. Ex ota rcmfsuylg cti
h aquatic and terrestrial ecosypt
cinth (Eichhornia crassipes) wajs
reduce pollution. |l t was cl ogged wat
many places resulting i n deaté® ahdpe
ani mal s.

(i) I sl and water ecosystem is the mo
(a) (b) sm¢ (c) increeé (d) both

S ma number reproduct.i

: . ) and (b).

Si z speciey capacity
(i1) Which of the following is not| a
(a) Lant (P P(_erlp(c) Ni | e (d) Yuc
camar a amer i can mot h
(T As9ertHiocnhhorni a crassipes drains| c
and can be seen growing in standinjg
Reason:chhornia crassipes is an indic
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(a) Both assegdn oamr eeantdr yeeaand r
correct explanation of assertic
(b) Both assertion and reason &
correct explanation of assertic
(c) Assertion is true but reasfc
(d) Both assertion and reason ¢
(i vh)e popul ation of species P in a
constant wuntil a population specie
subsequently introduced into that
bet ween the two popul ations is ref

\
—_—

of animals

3 4 5 6 8 Number of days

What could be the possible reason

popul ation of species P over a num
OlSpecies Q is a predator of s
OBpecies Q.is a prey species

popul ation of species P.
6Gpecies P and Q cempetef éeds

food

(d) None of these

ANSWERS

ASSERTI ON AND REASONS QUEST

Bot h, A and R, are true and
| f A i s false but R Iis true
261




3 (a) Both, A and R, are true anfd R
4 (c) I'f A is true but R is false
5(d) I'f A i1s false but R is true

1 MARK QUESTI ONS

1.The term biodiversity refers to the

c ) Variety of |ife at all/l |l evel s

2 . Whi ch of the following is NOT &a
b) Climate change

3. The pretr mhinceappearance of a specie:

b) Extinction

4 Which of these iIis-samuexampgle vat iiom:”
a) National par ks

5. Hotspots of biodiversity are chpar
a) High species richness and endemj s

6. Which type ofmiedc onooug idc able poybrtaai nie c
given data?

d) I nverted pyramid of biomass

7. Which one of the following is a  p
field ecosystem

a) Phytopl ankton

oo
=
>
(@)

>

ecosystem has the maxi mum| b
st ecosystem.

O
~
T
o
-
D

9. The suulccceosnssfer vati on of Dbiodiversi
b) A combined effort from governmejnt
organi zations.

10. |l denti fy the extinct ani mal

d) St lslecar-Rwsns i a
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11. Who proposed tplopperdhypot heses
c) Paul Ehrl i

ch

12. i s _one of the most preval ehpt

Il ndi a.

b) Western Ghats

13.1 n the gl obal bi odiversity pie cpha

bel oowdi s covered by

b) Fishes

140n a |l ogarithmic scale, the relafji

descr iblyed he equation

a) log S = log C + Z |l og A

15. Which one of the following is |no

Il nvasi on?

a) Pisum sativum

2 MARKS QUESTI ONS

1 Al exander Von Humbol dt observed the
He observed that whed ither aaeas exiph
richness increases but till a cer|ta
the rectangul ar hyperbola which zrjep
where S is the species richness, |A
Z iIs the regression constant.
The straight | ine represents the || o
equation which is |l ogS = 1logC + Zl o

2 We derive economic benefits from jth
as:
*Food, fibre, firewood, medicinal|f
*Pure oxygen, étosdomandosbiodl, nat L
pollinators
*Recycling of wastes by microbes
*Nutrient restoration

3.Genetic DiBEvegr.si tGenetic variation |st
vomitoria in different Himal ayan | a
concentration of reserpine.
Ecol o®Pivaelr-Bi versity at the ecosysgt e
with its deserts, rain forests, ma n
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4 Water hyacinth (Eichhornia) intro
the existing aquatic |Iife in pond
very f asts atnhde csltoaggnant water bodi ¢
nati ve species are threatened.

|l si tu Consery Exsitu Conser v
Conservation of Conservation of
in their natwural |fauna i n an art
This I ssiathconser |Thi s 1| ssiathe of f

conservation.
It i s not suitabl|lt is best suit
rapid decline injrapid decline i
a species, due t|of a species, d

factor .
ExampdNet i onad, paEx ampdZe os,
wil dlife sanctua|lCryopreservatio
reserves. banks, Aquarium

gardens.

1. The main objectives of the Ramsar

3 MARKS QUESTI ONS

* To ensure the wise use of all t
wetl ands means; maintaining the e
wetl and.

* To designate appropriate wetl an
l nternational loRponsbadnhedtygbar ant
effective management .

* To cooperate worl darge wen |l amass
wetl and systems and shared specie

We should conserve our biodiversi
Narrowly Utilitarian Arguments
*Humans derive countless direct e
*Nations endowed with rich biodiyv
beafi t®i bpros@ecting
Broadly Utilitarian Arguments
*Bi odiversity plays a major rol e
nature provides.
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*Amazon rain forest prod e appro
Earth's atmosphere by photosynthe
Et hical Arguments
*Phil osophically or spiritually,
species has an intrinsic value.
*We have a moral duty -bteoi ca.r e f or
A greater biodiversity is found I
*Unl i ke temperate regions subsj @amt
past, tropical |l atitudes remained
evolutionary time for species diyv
*Constant, | ess seasonal tropical
specialisation and | ead to greate
*More sol ar eines gyontnr ithhwtpes t o h
and might contribute indirectly t
4 .
Thé& i vet popper dwapotgheses by Stanf
Paul Ehrl ich, puts the iIimportance
perspective.
Al RPLANE ECOSYSTEM
Ri vet s Speci es

Ri vet on the Key speci e
ABMopping a rivet (causing a specie
affect flight safety (proper func
i f more rivets are removed, the p
we ak.
AAOULOss ofomitvlked swings (Key specie
ecosystem functions) will be seri
i mportant for the ecosystem.
5. They are sacred tracts which ar
| ocal communities. They are devot
deities and are guarded by | ocal
social traditions which include e
They areBrobdhveonstuying rare pl an
species and are found in Aravallsi
et c.
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5 MARKS QUESTI ONS

1. ACROSS

3. Frugivorous
5. Coextinctions.
8. David Til man.
9. Ecol ogi cal
10. Amazon

D OWN
1. Ramsar
2. Cryopreservation
4. Hotspot
6. Latitudinal
7. Thyl acine
2.The fopubprmaauses that are responsjib
ar e:
I Habi t at | oss and fragmentation g f
grassland for raising beef cattle =
habitat deprives many plants addt Bhal)
face extinction.
i) OverexpWwbehthatniaadnu:r ece xipsl ooved by
natur al resour ces, many ®$peceagebedqgor
i i1) I nvasion eThal alkthespepeéeeises begc:
compete with namnidveaspecitehne ext i ncjti
speciEgsantana camar a.
Il v)-e€di nc-tCicertinction is a phenomejno
species becomes extinct, the plant
with it in an obligatory manner becgor
3. Ast mategy for biodiversity conser
i i tu awnidt exconservation is as foll o
Il n situ conservation:
(i) Il dentification and maxi mum p&ohote
spods.
(i1) Legal protecti oneaso. ecol ogi caljl
(ii1i) Biosphere reserves, national |pe
(iv) Sacred groves.
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Exsitu Conservation

(1) Creation o f zool ogi cal par ks

sanctuary.

(ii1) Cryopreservation

(iri1i) Seed bank.

4 . a) The patwversioy $&howdn in the

earth I S Latitudinal gradient s.

occurrence of Latitudinal gradients

(i) Mor e sol ar energy avail abl e

productivity.

(1 1) Tropical envi semamemtas , as® It d

predictabl e.

b)Et hi cal Argumenthi becsaplsiecal |y of

have to understand that each speci

a mor al duty to cddred 'Werndendei ro wed

bi ol ogi oyali nl ggpaoadd order to future g

5. (1) Al exander von Humbol dt studi

above graph. He observed that the s

i ncreased with an increase in expladg

onl vy.

(i1) (as)t sechoalvoregiobserved that when

0.-@. 2 then the Species are consider

(b) When the value o01. Z, |ltiles dre¢ avece

very |l arge. Z represents thensl ope

coefficient.

(ii1i) The sl ope of the | ine B wildl

such as continents are considered f
CASE BASED QUESTI ON (4 Me¢

M P

i) Competition for resources |ike

I Manual r efmoivmya®i ve plants, intro

agent s.

ii1) The popul ation of the birds w

popul ation of the invasive plant.

I VOOExti nct-Wbhes a host species bec

parasites medtattehevGmavmed ppahti nat

mutualism i s anoQR eANY xGTntpbH R .

2 .
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but r

igd) both (a) and (b).
I i(d) Yucca moth
ii1) (c) Assertion is true
l'v) (a) SpeciesofQ sipsecai epsr eRd.at or
NAME OF (VSASA 2/[LA 3 CASE/ PAR/VLA |WEI
1 MARKMARKPH BASED|MARKGHT
MA |S S MARKS S AG
R K E
REPRODUCT2(1|2(2)[2(3)1(4)=4 16
2
GENETI CS|[3(1/2(2)[3(3)/1(4) =4 20
EVOLUTI OI3
Bl OLOGY A4( 1- 1(3)- 1(5)12
HUMAN 4
WELFARE
Bl OTECHNC(4 (1 1(3)- 1(5)12
GY AND | 14
APPLI CATI
ECOLOGY A3(1/1(2) - 1(5)10
ENVI RONMIE3
16| 10 21 8 15 |70
Print
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SAMPLE QUESTION PAPER-1

CLASS XI 1
Bl OLOGY (044)
Maxi mum Mar ks: 70 3 ho
Gener al I nstructions:
(i )ALl guestcompuhbhsory.
(iiTJhe question paper has five sections &

(iiBeciA ohnas 16 questionsBoliad %hagkestaichn

Seci€Comas 7 questionsibfh&8smardsagaaech:;

mar ks eachiiE @amd Se qtuiesrn i ons of 5 mar k§

(ivyhere is no overall choice. However, i
guestions. A student has to attempt on
Whereevnecessary, neat and properly | abel
SECTIAN
Q. N QUESTI ON MARKS
1. Match the fomltowbeg Andttbéir i1
A Sacchromyces|l Production o
I mMmmunosuppre
agent s
B Monascus 2 Ri pening of
purpureus cheese
C Trichoder ma |3 Commer ci al
pol ysporum production o
et hanol
D Propioni bact]|4 Production o
shar mani i chol elsdawe roil n |
agent
Which of the following is the ¢
A B C D
a 2 4 1 3
b 4 3 1 2
Cc 2 1 4 3
d 3 4 1 2
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Match the col umn | with col umn

Col umn | Col umn 1[I 1
a. Sporogenous tissue

b . Nucel |l us

c. Male gametophyte 3. Embryo sa
d. Femal e gametophyte
(apB,-aplc,2d -2(,8)Bcal d -4(,)blca3 d -2.,d
4 -1c,-3 d

I n the F2 generatioonseftheMandeé
phenotypes and genotypes are
(a) phédpegpegpes

(b) pheéfigepptgpes

(c) phédpegpeBpes

(d) phédAgepptPpes

DNA is a polymer of nucleot BM¥s
phosphodi ester bond. To prevent
the following modifications wou
(a) Replace purine with pyrimid
(b) RemoB&Hr gploapei n deoxyribos
(c) Remov@&Hr gpbapewi thupoime ae d
(d) d&5anhdbd

Genotypic ratio of 1:2:1 is obtained in a cross between
(a) AB X AB

(b) Ab X Ab

(c) Ab X ab

(d) ab X ab

Read the following statements a
the inabementsstrom the given o
(1) It is | ocated in the pelvis
(I'l) The testes are situated ou
called scrotum.

(I'r1) Each testis has about 350
(1'Vv) Penis, theamad ema&dde eumadf g4
facilitate insemination.

(a) I and 111 (b)) 111 and IV (c
Select the correct option among

c

(a)sRAurirDyi,geBitGas, Ho4Sd eurd,gle
(b)ysAudg@as Cnei, xBlurirwa,ter + Dung

(clisRAudgki gdBsitGars, Hol Sleur r P
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(d)YAl urirGa,s Gni xSuudgwdtber + Dung

8. Match the itemandi «CodCalmadmmc hoose
Col umn | Col umn 11
a |Ldybird 1| Met hanobacteri
b |[Mycorrhiza 2|Trichoder ma
c |Biological 3|/Aphids
control
d |[Biogas 4 |Gl omus
Which of the following is the ¢c
A B C D
a 1 4 3 2
B 3 4 2 1
C 4 1 2 3
D 3 2 1 4
9. An anti body cvonsists of
a.Two smahhi hsghtdctwo | ong h
b.Two |l ong | ight chains and t
c.One small l i ght chains and
d. Two small | ight chains and
10.| BOD stands for
a)Bi osynthesis of diphenol
b)Bi ochemi cal of demand
c)Biwmdi cal oxygen degree
d)Bi ochemical oxygen demand
11.
The DNA separated
(a) spooling (c) s
12.|The e human popul at
gi v
()aDecl ining popul ati on
(b) Stabl e popul ati on
(c) Expanding popul ation
(d) Extinct popul ation
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Question No. 13 tsa atl @imevdheritsito
Reason (R). Answer these quest:
bel ow:
a)Both Aarmmedt Rue and R is the
b)Both A and R are true and R
cC)A is true but R is false.
d)A is False but R is true.
13.|Asser tPnemmoni a i s causedSthypt|l
pneumoni ae
ResaoBtreptococchacpeeumonntaect r
14.|Asser¥Ydomotnhor should have many re|l
restriction enzymes.
Reasbat of recognition sites ge
gene cloning easy
15.] Givenbelowis a population density flowchart. Study the figure 1
below and comment upon the appropriateness of the Assertion and
the Reason.
Immigration
(I
N)
Emigration
(E)
Assertion iThe density of a population in a given habitat during a
given period, fluctuates due to changes in four basic processes.
Reason - So if N is the population density at given time t, then
density its density at time t+1 is- Nt+1=Nt+[(B+1)+(D+E)]
16.|Asser+4Trompi cal |l ati tudes have 1
temperate | atitudes.
ReasDbDmopi cal rain forests remai
year s
SECTI-BN
1 7 . | (@) How does a Chromosomal disorder differ from a Mendelian 1+1
disorder?
(b) Name any two chromosomal aberration associated disorders.
List t he <charheaectdeirsiosrtdiecrss onfent i ¢
their diagnosi s.
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1 8 . | (&) Name the scientist who calletRNA an adaptor molecule. I +1 +1
(b)Draw a clover leaf structure oftRNA showing the following:
(i) Tyrosine attached to its amino acid site.
(ii) Anticodon for this amino acid in its correct site (codon for tyrosine
is UCA).
(c) What does t ht®RN&Actoak sikeeét
19.|Cleistogamous fl owers produce aj|2
pollinators. How?
20 Study the graph givenbelow and answer the questions that follow: 1+1
(a) Write the status of food and space in the curves (a) and (b).
(b) Il n the absence of predator
appropriately depict the prey p
21.|Expand | CSlcorJhidteironwshawi | I the d1+1
SECTI-ON
22.|Why is it ess®ateat abhoenhmamcklern|l1l+1+1
Study the diagram given bel ow a
DNA
Wells /bands\
T ,_4|r 7 xD/ ,r'
A e =V P A S SV A SV iV
| ’_Nf S S S //////////!/ L//
(a) Why have DNA fragment s yinn b
compari son to those in band 6C6
(b) Identify the anode end in the diagram.
(c) How are these DNA fragments visualize?l
2 3 . | a) Identify the given figure. /“"\ 1+1+1
b) Name the initial cell from which this structure has develope \J
c) Draw the next mature stage and label the parts. =
2 4 . | (a) Write the conclusion drawn by Griffith at the end of his experiment |1 . 5 + 1
with Streptococcus pneumoniae.
(b) How did O. Avery, C MacLeod and M. McCarty prove that DNA
was the genetic material? Explain.
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25.|(a) A true breeding homozygous |2+1
fl owers as dominant characters,
pea plant with yellow pods and
to F2 generation giiwisngft Fel pheg
respectivel y.
(b) State the Mendelian principle which can be derived from such a
cross and not from monohybrid cross.
2 6 . | Observe the diagrammatic section view of ovary and answer the 2+1
guestions
B
Blood
(a) Write correct labelling of A, B, C and D are:
(b) Which part represent corpus luteum.
2 7 . | (a) Why is the collection of white winged moths and dark winged mothy 1 . 5 + 1
made in England between 1860920 considered a good example of
natural selection ?
(bOvol ut sed be bahaance events in
mut ati ons @du sotrigfayn tihsemss.t at e ment
28.|Study thie diagram 1+1+1
@ Animal cell ot PR
Q%l‘”—:/‘_x Cytoplasm
Jﬁl—ﬁ
c _] New viral genetic s
e ioses o ("R
%ﬁ:&:mz Nt
SCICIS)
L

Study the diagram showing replication of HIV in humans and answer tk
following questions accordingly:

(@) Writethechemida nat ure of the coat 0A
(b) Name the enzyme O0B6 acting
(c) Mention t he détahme HIfV tatet ahookss
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i nto the human body.

SECTI-DN

2 9 . | Intrauterine devices are most widely accepted methods of 1+1+1
contraception. This are used by female and are inserted by doctors
are nurses in the uterus through vagina. However this devices are
not recommended for those who eventually intend to conceive.

1. How does copper it prevent contraception
a) Cu ions make uterus Unsuitable for implantation
b) Cu ions make cervix hostile to the sperms
c) Cu ions suppress sperm motility
d) Cu ions inhibit ovulation
2. Which of the following iodine make uterus unsuitable for
implantation
a) LNG 20 b) Multiload 375 c) Cu7 d) lippes loop
3. Identify the correct statement for IlUDs
a. The slowly released synthetic progesterone in the body
b. The increase phagocytosis of sperms within the uterus
c. They block entry of sperms through the cervix
d. Both (b) and (c)
4. Selected the correct matched pair
(a) Hormone releasing IUD - LNG 20
(b) Non-medicated IUD - Progestasert
(c) Copper releasing IUD - Lippes loop
(d) None of these.

30.|6FThe cytol ogical obseriwmasteicdrss Imal+1+1
devel opment of the concept of g
determinati on
mechani sm. Honeybee is an inter
the mecha-desmrmf naexon. Study t
bet ween the male agidveéemebélemal &1
the questions that foll ow:

Parent  Female honeybee
32 chromosomes Male honeybee
A—s l——n
L
Gametes Gametes

Fertilisation

Offspring Male honevbee Female honeybee
16 chromosomes 32 chromosomes

) I dent i f ydAdaméodtched tl Ide avd sti oo ngsa

(a
female and male honeybees respe
(b) Name dotédapgr deeasils t o the dev
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typ.e of sex d

no. of chr omo

Q W——~>
D N OO

eterm

e
0. of chromosome i n
d

sSsome

SECTIEN

31.

wer the following quest
Why is plasmid consider
re can plasmids be isol

XEl ain the role of "ori'
-DNA technology cannot pr

CoOoOoTs=sTo9 >

OR
he source from wh
0O meteéeci peopéely
n he process of
e used by the
e
t

w
me =

t
u
h i nsulin prod
he above ment

i on w
ed to

ated?
and '
oceed

i ch i
di ab
synth
compa
uced
i oned

2+2=1

32.

(¢
I O X T 9O

t yspietsu ome tetxo d s

|l ain the i mportance o0
OR

Refer the table given bel o

OO OC O T T

m <
X =
©

i M conservation helps i

f sac

w and

Table : Types of I nteraction

SPECIES A |SPECIES B |I NTERACTI ON

+ + P

+
C| | »w| W O

growing
i on?

e type of int
(c) Give one ex@mple of in

| =g E Ry "B, ¥
i d
t

and |
as an

eract
terac

= W

3 3.

(&hoose any three microbes, fro

organic farming, which is
Ment i on one aacphp |o nceatci hoons eonf.
Anabaena; Rhi zobi um,; Met ha

in gr
eMy c ¢

nobac
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(bE)xpl ain thien&denocbi ondbiidges ewa
treatment plant.

OR
(a&Patients who have undergone my
Mention the clot buster administ2+
(M) person recuperating from ill]|2+
Why ? 1=
(Bottled fruit juices bought fr|{5M
those made at home. Give reason

SAMPLE PAPERMARKI NG SCHEME

SUBJECT: BI OLOGY CLASS: XI

TI ME 3 Hour s M. M: 70

ANSWER MA

RK S

1 A B C D 1

d 3 4 1 2
2 (dy,-4 Hc,-3 d 1
3 (d) phédAgegppt9pes 1
4 (b) RemoB&Hr gploapei n deoxyribose 1
5 (c)Ab X ab 1
6 (d) Only 111 1
7 (clisRAudgli gdBsitGars, Hol Sleur r P 1
8 A B C D 1
b 3 4 2 1

9 (ahwo s mal | | i ght chains and two | on|l
10 (d) Bi ochemintaanld oxygen d 1
11 (b) spooling 1
12 (a)Declining popul ati on 1
13 (c) Ais truebut Ris false. 1
14 (c) Ais truebut Ris false. 1
15 (c) Ais truebut Ris false. 1
16 (a) Both Aand Raretrue and Ris thecor|l

17 (a) 1+1
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S. No. Mendelian Chromosomal
Disorder Disorder

(i) This disorder is mainly due to alteration This disorder is caused due to absence
or mutation in the single gene. or excess or abnormal arrangement of
one or more chromosomes.

(ii) This follows Mendel’s principles of This does not follow Mendel’'s principles
inheritance. of inheritance.
(iii) This may be recessive or dominant in This is always dominant in nature.
nature
(iv) For example, haemophilia, sickle-cell For example, Turner’'s syndrome.

anaemia.

(b) Two chromosomal aberrah-a s soci ated di sorders ar
Kl'inefelterdés syndr ome.

(i) Do wn 6 sThesindimidbalsohave overall masculine development but
theyexpress feminine development like development of breast, i.e., gynaecomastia
are sterile.

(iKIi nef el t e rThesfemalgsmare stavilenas :ovaries are rudimentary. Othe
secondary sexual characters are also lacking.

18 (aPMrancis Crick I+ 1

&> O Tyrosine + | +
i
) =
uggA

(o The act utRINAstoo&ksutekefinverted L.

19 Clestogamous f leawero iomnl g/l dshed ef lisw c h g2
( autogamy) which result in sure seeqg

20 (a) aunlimited food and spacellmited food and space 1+1
(b) Curve a

21 Il ntra cytopl asnfilcCsSpleer m i njection 1+1
't i s another sprmianiesmldr po oicrediulme It
is directly injected into the ovum

22 (a) DNA fragments in band O0D6 are smal+1
they moved faster and farther away. +1
(b) The anode end is 0BO.
(c) The sepated DNA fragments can be visualised by staining the DNA with ethidiu
bromide followed by exposure to UV radiation.

23 a) Gl obul ar Embryo (b) Zygot (c) Drall+1

+1

24 (a) At the end of his experiments Griffith concluded that transformaifR strain by the] 1 . 5
heatkilled S strain indicated the presence of a transforming principle or geneticmat 1 . 5
This transforming principle made the R strain virulent. 3

(b) They purified biochemicals (proteins, DNA, RNA, etc.) from the tkdbtd S celk.
They discovered that DNA alone from S bacteria caused R bacteria to become

transformed. They also discovered that protkgesting enzymes (proteases) and RNA
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digesting enzymes (RNases) did not affect transformation, so the transforming subs
was rot a

protein or RNA. Digestion with DNase
DNA caused the transformation. They ¢

25

(a) Parents Green axis X Yellow terminal
GGAA ggaa

l |
Gametes

F, generation GgAa x GgAa—(Hybrid) green axial

Selfing l

GGAA GGAa GgAA GgAa
Green axial Green axial Green axial Green axial

F, generation

GGAa GGaa GgAa Ggaa
Green axial |Green terminal | Green axial | Green terminal

GgAA GgAa ggAA ggAa
Green axial Green axial Yellow axial Yellow axial

GgAa Ggaa ggAa ggaa
Green axial | Green terminal| Yellow axial | Yellow terminal

Phenotypic ratio Green £ Green : Yellow : Yellow
axial terminal axial terminal

9 : 3 : 3 : 1

(b) From the above cross law ofdi@pendent assortment can be derived which
states that when two pairs of traits are combined in a hybrid, segregation of
pair of character is independent of the other pair of characters.

26

(a) Oogonia, primary follicle,secondary follicle, graffian
(b) F

2

+1

27

a) During Preindustrialisation whitevinged moths survived due to white coloured
lichens on trees, During pestdustrialisation whitevinged moths did not survive due t(
predation / predators could spot the moth against caingasack ground, then the dark
winged or melanised moths survived, this showed that in a mixed population of whi
dark winged moths those who can adapt better will survive

b) excess use of herbicides [/ pgéstboinciod
varieties that devel oped due to chanc

wR R

238

(@@ Coat O0Ab6 is made up of protein.
(b) The enzyme 6BO6 is reverse transcr

(c) The host cel |l 06D6 i s macrophage.

29

PcE@a@bHE)a

30

g

7

OMei osiBMahdsi s
GParthenogemesiesel ops into an i1 ndi
BPBaploi d type of sex determination

Z28

31

g’ PN N N N

o
d

) Pl asmids ar et aogon b reohu bobnyo seoenpal!l e cDaN 4
w h carry a foreign DNA segment in

6 4
[
hic
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from bacteria, yeast and plants.

b) ori controls the copy numbers of t
Selectable marker shewhpshseloam¢tai nhe hie
(transformant s) -tamd seloirmamatse t he no
) The restriction enzymes are called
for cutting DNA. I f t he desired DNA
Si theesyy ctannot be | inked to form reco

c

ulin was extracted fro
S not in use as some p

Q

O
< TN~ —h |~
-

o =

—=Hm™ T m
4= 0o 0o

[

n [

n 0

L Iyouvvsencg tprhewcedur e -DNMA ti evshun

DNA sequences corresponding to

se sequences were then introdu

e two insuliarn edlyains are produ

t wo chains are extracted and
form the assembled mature mol ecul e

c) Thheorpmmoone produced in the human boo(

32

ChapltSercorrect explanati on

OR
(ap Mutuald Gom®et id Poaedad RamaSitism
To Commens adlAinserm stA |l i s m
(b) (1) Commensalism (Q) (i1i) Mutu
(c) Niotfriocxgenng bacteria (Rhizobium) 1
mutualism (P).

33

(aMycorrhiza: Fungal symbiont Absorbs
nabaena: Fix atmospheric nitrogen a
Rmzob um: Fix atmospheric nitrogen (
Met hanobacterium: They digest cell ul
be
Used as a fertiliser.
Trichoder ma: Bi ocontrol agent for se
(bAnaerobic sludge digester has anaer
fungi present in the sl e. During t
such as met hane, H2S an 02 (biogas)
OR
aStreptiokithhaesteelrotanblui ts microbial so
bCurd contains Lactic Acid Bacteria,
di s€easusing microbes. 't i s also a s

e
udg
d C

cBottled fruit juices agased awhifdle dma

gl Wik 1 =I -

Ol= NN
Z 0+ +
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NAME OF UNIT [VSA1 [SA2 LA3 | CASE/PA [VLAS5 WEIGHTAGE
MARK | MARKS |MARKS | RAGRAP | MARKS
H BASED
4 MARKS
REPRODUCTION |3(1)=3 |1(2)=2 [2(3)=6 |- 1(5)=5 16
GENETICSAND | 8(1)=8 |[1(2)=2 |[2(3)=6 |1(4)=4 |- 20
EVOLUTION
BIOLOGY AND  |2(1)=2 [1(2)=2 |[1(3)=3 |- 1(5)=5 12
HUMAN
WELFARE
BIOTECHNOLOG |2(1)=2 |1(2)=2 |[1(3)=3 |- 1(5)=5 12
Y AND ITS
APPLICATIONS
ECOLOGY AND |1(1)=1 |1(2)=2 |[1(3)=3 |[1(4)=4 |- 10
ENVIRONMENT
16 10 21 8 15 70

XII BIOLOGY iSAMPLE PAPER-2

Class XIl SETF2
Biology (Subject Cod®44)
Maximum Marks: 70 Time: 3 hours
General Instructions:
(i) All questions are compulsory.
(i) The question paper has five sections andB&stjons. All questions are compulsory.
(iif) Sectiori A has 16 questions of 1 mark each; Segétibhas 5 questions of 2 marks each; Settion
has 7 questions of 3 marks each; Settidrhas 2 casbased questions of 4 marks each; and
Section E has 3 gestions of 5 marks each.
(iv) There is no overall choice. However, internal choices have been provided in some questions.
student has to attempt only one of the alternatives in such questions.
(V) Wherever necessary, neat and properly labeled diagiaoudd be drawn.

SNo Questions marks
1 | Aquatic plants like water hyacinth and water lily are pollinated by 1
(@) Bird
(b) insects and wind
(c) water
(d) none of the above
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A wide range of contraceptive methods are presently available which are grouped i| 1
various categories. Match list | with list Il :
LIST I LIST I
A. Vasectomy i) oral method
B. Coitus interruptus mrter method
C. Cervical caps iii) surgical method
D. Saheli iv) natural method
Choose the correct answer from the options given below:
a)A:ivB:ii C:iD:ii
b) A :iii B: i C: iv Dii
C)A :iiiB:iv C:iiDii
d) A :ii B:iii C: i D:iv
The ploidy of spermatogonia, primary spermatocyte, secondary spermatocyte and 1
spermatid is
(@ 2n, 2n, 2n, n
(b) n, 2n, 2n, n
(c)n,2n,n,n
(d) 2n, 2n, nn
Colourblindness is a sex linked recessive trait in humans. A man with normal colou
vision marries a woman who is colourblind. What would be the possible genotype o
parents, the son and the daughter of this couple.
Mother Father Daughter Son
Fat he|Mot he|Son Daugh
A XY X X XY XEX
B XY XEX XY XEX
& XY XX XY XX
D XY XEX© XY XEX
A polycistronic structural gene is regulated by a common promoter and regulator ge
bacteria and is commonly termed as
(a) Codon (b) Operon J&Genetic code (d) None of these
The most accepted line of descent in human evolution is
(@Austral opithecus Y Ramapithecus Y Hg
(b)Homo erectus Y Homo habilis Y Homo 3
(c)Ramapithecus Y Homo habilis Y Homo ¢
(dAustralopithecus Y Ramapithecus Y H
sapiens
In sea urchin DNA, which is double stranded, 17% of the bases were shown to be 1
cytosine. The percentages of the other three bases expected to be present in this [
(@) G 34%, A 24.5%, T 24.5% (b) G 17%, A 16.5%, T 32.5%
(c) G 17%, A33%, T 3B (d) G 8.5%, A 50%, T 24.5%
Match the terms in Column | with their description in Column Il and choose the corr|{ 1
option:
Col umn | Col umn 11
(a) Domina|(i) Many genes govern g
(b) Codomi|(ii) I n a hestneromzyg cownse
expresses itself.
(b)) Codomi (i i) Il n a heterozygou:
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themselves fully.
(d) Polyge|(iv) A single gene inf
i nheritanc
Options:
(@) (b) € (d)
(@) ii [ \Y iii
(b) i iii iv [
(c) iV I i iii
(d) iv iii [ i
9 O0Swiss cheese'’ bears | arge holes due 1
(a) Lactobacillus
(b) Saccharomyces cerevisiae
(c) Propionibacterium shermanii
(d) Aspergillus niger
10 | Select the correct order of processing of PCR: 1
a) Extension, pmer annealing, denaturation
b) Primer annealing, denaturation, extension
c) Denaturation, primer annealing, extension
d) Denaturation, extension, primer annealing
11 | Occasionally, a single gene may express more than one effect. The phenomahed iy 1
(a) Multiple allelism
(b) Polymorphism
(c) Pleiotropy
(d) Polygeny.
12 | Important attributes belonging to a population but not to an individual are : 1
(i) Birth rate and death rate
(i) Male and female
(i) Birth and death
(iv) Sexratio
Select the correct option from the given options:
(a) (ii) only
(b) (i) only
(c) (i) and (iii)
(d) (i) and (iv)
Question No. 13 to 16 consist of tatatement$ Assertion (A) and Reason (R). Answe
These questions selecting the appropriate ogfien below:
A. Both A and R are true and R is the correct explanation of A.
B. Both A and R are true and R is not the correct explanation of A.
C.Ais true but R is false.
D. Ais False but R is true.
13 | AssertionCystic fibrosis is Mendelian disder . 1
ReasonTuners syndrome is chromosomal disorder
14 | Assertion (A) : The genes on a chromosome are physically linked. 1
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Reason (R) : The number of linkage groups in an organism is equal to their haploid
number of chromosomes.

15 | Assertion:Greder is BOD of waste water, more is its polluting potential. 1
ReasonBOD is a measure of organic matter present in water.
16 | Assertion:Transgenic animals are made that carry genes which makes them more 1
sensitive to toxic substances than non transgenimals.
ReasonToxicity testing in such animals will allow us to obtain result in less time.
17 | Write the function of each of the following 1+1
(i) Middle piece in human sperm
(ii) Luteinising hormone in human male
18 | A smooth seeded & redflowered pea plant (SsRr) is crossed with smooth seeded &| 1+1
white flowered pea plant (Ssrr). Determine the phenotypic & genotypic ratio in F1
progeny?
19| dentify (i) to (vi) in the following table. 1/2*24:
Name of Causal | Symptom Mode of transmissio
disease organism
Common cold| Rhinovirus [ ii
Chikungunya iii v Through female Aedes mosquit
20 | Name the type of bioreactor shown below. Write the purpose for which it is used. 1+1
21 |[(a) What is 6rd6 in the population equl 1+1
(b) Howdoes the increase and decrease in the valuaftéct the population size.
22 | Draw a labeled diagram of the embryonic stage that gets implanted in the human u; 2+1
State the functions of the two parts labeled.
23 (i) Suggest any two methods oRA's which can be used for males with low sperm 1.5+1
count. 5
(i) Describe any one method of Assisted Reproductive Technology where both hus
and wife are producing functional gametes but wife is still unable to conceive.
24 | Draw a longitudinal sewn of the pistil from a flowering plant, where pollination has | ¥2*6=
occurred. 3
Label the following:
(a) Stigma showing germinating pollen grains. (b) Style
(c) Pollen tube reaching the micropyle of the ovule.
(d) Embryo sac  (e) Components of the goopaatus.
25 | State HardywWeinberg principle and list four factors that affect it. 1+2
26 | Trace the stages of life cycle of the parasite from the point of entry into human body 3
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the time another mosquito bites this person.

27

EcoRl is usedo cut a segment of foreign DNA and that of a vector DNA to form a
recombinant DNA. Show with the help of schematic diagrams only.

OR
DNA being hydrophilic cannot pass through the cell membrane of a host cell. Expla
how does recombinant DNA get introaguktinto the host cell to transform the later.

28

The given graph alongside shows speeaie= relationship. Write the equation of the
curve 0ad and expl ain.

Species richness —»

Area —»

1+2

29

During a study on the inheritance of two genes, the teacher asked studentsrto perf
experiment. The students crossed wheiyed, yellowbodied female Drosophila with a

red-eyed, browrbodied male Drosophila (i.e., wild). They observed that progenies in
F2 generation had 1.3 percent recombinants and 98.7 percent parentahtppeatons.
The experimental cross with results is shown in the given figure.[Note: Dominant wi
type alleles are represented with a (+) sign in superscript.]

(i) By conducting the given experiment, the teacher can conclude that
A. Genes for eye cotand body color are linked

B. Genes for eye color and body color show complete linkage

C. Linked genes remain together and are inherited

(a) A and B only

1+1+
1+1

285




