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EXAMI NATI ON TIPS

x Know the chapters to be covered
chapter.

x Know the Question paper pattern japd
various types of SACaslka vad oT(YNORA,

x Learn the definition of various [fadg:t
x Practice important diagrams by d SA
x Make your own notes in siynpdan| atEr
understand & remember . rew
xYou can discuss / teach what youhnpgu
group. Theusnmoarree yt he more you r e

x Have a ti me tsatbudey faotr hsoemtef Mo r e ayve
allotted for the subjects which [JOfE€
study. Combination of tough and I} me
keep you away from getting bored"F€®d
x Write important formulae/ name op |IT
contribution & display them in yl BN
pl aces and make a habit to put S
possible. our
x Try to study in early hour of thl Bl
retentconcepts.

x Fast and legible handwriting is |&] d
mastered only when practiced thr
xWrite as many dummy tests / exan€fsS
from the ones administered in thOoUgd
x Till the syllabuyoius caoammwlretedarfS| &
chapwese tests with a schedule !N
x Sample Question papers from CBSHYpPU
Support Materi al provided 1in t helf 0
se-afimi ni stered tests/ exams. S |
x You cani pehag texam by randomly sepPf| G
years gquestion papers from CBSE.

x You should know and rleismirti caf t\wS|] §Ct
Type questions. -

x Try to write the known anasnvaeave s|fpAh®
time for ot her answerwrtbet hi nk,

x Wherever required, show the step|
the questiowmissasmatrttlipng pattern
CBSE.
A + h n I
—\ 1 | L 1 <o [I
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CLASS- XI (2024-25)

COURSE
STRUCTURE
One Paper Time: 3 hrs.
Max. Marks 70+30
Units Marks
Unit- | Biotechnology: An overview 9
Unit-II Molecules of Life 20
Unit-lll Genetics and Molecular Biology 20
Unit-1V Cells and Organisms 25
Practical 30
Total 100
CLASS XI
(Theory)
One Paper Time: 3 hrs. Total Marks: 70
Unit-1 Biotechnology: An overview 5 Marks

Chapter 1: Biotechnology: An Overview

Historical Perspectives, Technology and Applications of Biotechnology, Global market
and Biotech Products.

Unit-ll Molecules of Life 20 Marks

Chapter 1: Biomolecules: Building Blocks

Building Blocks of Carbohydrates - Sugars and their Derivatives, Building Blocks of
Proteins
- Amino Acids, Building Blocks of Lipids - Simple Fatty Acids, Glycerol and

Cholesterol Building Blocks of Nucleic Acids — Nucleotides.

Chapter 2: Macromolecules: Structure & Function

Carbohydrates - The Energy Givers, Proteins - The Performers, Enzymes - The
Catalysts, Lipids and Biomembranes - The Barriers, Nucleic Acids - The Managers
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Unit-lll Genetics and Molecular Biology 20 Marks
Chapter 1: Concepts of Genetics

Historical Perspective, Multiple Alleles, Linkage and Crossing Over, Genetic Mapping.
Chapter 2: Genes and Genomes: Structure and Function

Discovery of DNA as Genetic Material, DNA Replication, Fine Structure of the
Genes, From Gene to Protein, Transcription — The Basic Process, Genetic Code,
Translation, Mutations, Human Genetic Disorders.

UnitlV Cells and Organisms 25 Marks
Chapter 1: The Basic Unit of Life

Cell Structure and Components, Organization of Life

Chapter 2: Cell Growth and Development

Cell Division, Cell Cycle, Cell Communication, Nutrition, Reproduction, Immune
Response inAnimals.

PRACTICALS

Note: Every student is required to do the following experiments during the
academicsession.

Preparation of buffers and pH determination

Sterilization techniques

Preparation of bacterial growth medium

Cell counting

Sugar Estimation using Di Nitro Salicylic Acid test (DNS test)

Assay for amylase enzyme

N oo v o~ W N

Protein estimation by biuret method

Scheme of Evaluation

Time: 3 Hours Max. Marks 30
The scheme of evaluation at the end of session will be as under:
Two experiments - 20
Marks Viva on experiments )

Marks Practical record - b Mark
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Prescribed Books:

1. A Text Book of Biotechnology - Class Xl : Published by CBSE. New Delhi
2_As reference- Biotechnology - Class Xl : Published by NCERT, New Delhi
3. A Laboratory Manual of Biotechnology - Class Xl : Published by CBSE, New Delhi
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UNI-T Bl OTECHNOLOGY: AN

Mar ks

Chapter 1: Biotechnol og-

Contents of the chapter
AHi storical Perspectives
BTechnol ogy and Applicat

Bi otechnol ogy
CGl obal mar ket and Biote
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CHAPTERBILOTECHNOLOGY: AN OVERVI EW |[ 5
Bi otechnol ogy can be defined as
OAny technol ogical application that IS
organi sms or derivatives thereof t o |me
processes f or 6(skpoeccd Aamd awwsletsur e Or ganji z
Bi otechnol ogy has been used for centur
food and beverages
Modern biotechnology is based on the f
I'ts applications to improve the qualjit
't is al s@lmuwlatriydii-smcinat ur e
VBiophysics
VBioinformatics
VBiochemistry
V Cel | bi ol ogy
V Genetics
V Mol ecul ar Bi ol ogy
VIimmunol ogy
V Mi crobiol ogy
V Nanobiotechnol ogy
V Bi omedi cal Engineering
VTissue Engineering
VChemical Engineering
AHi storical Perspectives
U Prehi s-tfemrimentBtoowmcts | i ke curd, |br
beer
U Around 20BQypBCi ans crushed dates pt
production of Vinegar
U 1500 -BIEsopotamia, Pal esUsieneofand Egy
germinated cereals (Malt) to preppar
of wine from osrushed grape
U Prehistori-erseopati on of food ( mea
smoking, curing, pickling in brineg
with sal't
10
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U Mummi fi cati on pr-odceehsysd riant iEogny pwi t h
sal ts
U 18Cent uFer ment ation could be <cl as
poduct s
o Evolution of gas
o Formation of alcohol
o Formation of acid
U Lavoisier provided chemical basi s
fermentation by estimation of <car
Mi croorganisms as causative agent
x Ear |l yhCeat uMiycol as-Ppeevation of
by putting them in air tight c
boili ngCawaheng I ndustry
x Gay Lussac exarm®si nceldo slfepdp enretat e d
and found that they | acked oxy
that oxygen was necessary for
x 183TCTonstruction of achromatic
mi croscope and demonstration t
caused by microorgani sms
x 183&harles Chghoarddescribed t
il nvol vement&doyebasewen al coholii
due ot o
oit was always hoanhdonn fer me

ofermentation stopped when ye
oyeast grew in the process of
x 185Touis Pasteur published his
formation of |l actic acid from

x 186Qouis Pasteur presented det
fementati on

x OQur ancestors have developed a
the help of fer menlamntgobacitlelru g
Leuconostoc, Lactococcus, E€Etnc.e
x 20hcent-udriyscovery of antibioticsg
Il ncreasing demands |l ed to tech
production in industrial secto

Preparation of <curd
Requirement s:

-Mi |k

11

U
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-Yoguasst(@rter culture)

Procedur e:

f Boil ®mBA9&GY his kills all the oth
mi | k

f Cool theadod AL and2-Zatdalb| es pcarsd
wWhich contains the bac)ttaeirhe Warrm

mi |l k and mi x.

T Cover the wotah doimmle cltoandi nt ai n
war mt h.

f Pl ace the icmnwai mep!l| ac & 045 €foournd
fermentation for 4 to 8 hours. T
gr ow.

T After the incubation period chec

T Refrigeratéeocttlhoggp athred f er ment ati orn
T You may use odt hpiosr txissorngt ar t erf oaqul
future batches.

B.Technology and applications of Bio
U Living organism can be used-to pr
oSome of these are natwurally produ
oOthers are produced by introducin

Ul ntroductiiognn ogfe nfeosr end geneti c mo
organism coul d-be done after

0 Genetic mapping to determine
0 Sequencing the genes and met
foreign gene i n an organism
U Di fferent technologies used in Bi
Technol o Character Product g
T Use of | T Tradi t-i ¢
cells (co ferment g
yeast and food pr ¢
Bi oproc bacteri a) and beve
Technol producti o 9§ Bioproce
desired p wi t h
T Use of en recombi n
for a D NA
bi ochemic technol ¢
reacti on human
i nsul i n,
hepati ti
vacci ne,

12
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cheese
maki ng,
bi odegr e
pl asti cg
l aundry
det er gen
enzymes

T Growing celf Pl ant cel
| aboratory produsbsr
Cell Cul i ndustry of flavou
T Cell cultu aroma, <co
Pl ant cell and metab
ani mal <cel of therap
val ue
T Ani mal ce
culture m
used for
genetical
engineere
cattl e,
t herapeut
and diagn
product s
Recombinany Joining DN|f Creati on
Technol o fragments genetical
di fferent modi fied
make preci organtGlvhs
mani pul at i crops and
ani mal s
Cloning|f Creation o|lf Gene <cl-on
geneticall drug disc
il denti cal devel opme
mol ecul es, transgeni
plants or |f Ani mal ¢l
I mpr ove
| i vest ock
Protein9qfl mprovemen|f Drug
Engineer proteins t devel opme
them mor e food proc
I n structu|] and indus
| mprove fu manufactu
Bi osensolf Bi ol oigtyh w |[f Used to m
mi croel ect very s mal
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T Biological concentr a
component of a subs
enzyme/ cel nutrition
ody linked| value, fr
transducer and safet

food, | oc
and
measur eme
pol |l utant
Nanobiotec|y Stdly and T Fast diag
manufactur di seases
ultra smal|Tf |l mproving
structures| specific
timing of
del i very
U Applications of biotechnol ogy
Heal th I nduy 9§ Protein pharmaceut
T Vaccines
T Therapeutics
T Di agnosti cs
Agriculture T Bi opesticides/ Bio
T Crops tolerant to
stress
T Phar maceuti cal pr o
Chemi cal Il n{ § Fer mentation for o
T Production of high
chemical s
T Use of energy effi
Cleaning I n{ 9§ Use emnfzymes | ike pr
detergent s
Textile Indl T Use of enzymes for
fabrics
1T Use of genetically
Pulp and Pa|] Y I mprovement of phy
| ndustry of fibre
1T Bio bleaching of p

14
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C.Gl obal mar ket @&maoddBicdtsech
Mar ket for biotechnology product s

substanti al l

y .
USA BIOTECHNOLOGY PRODUCT SALES
FORECAST ($ MILLION)

H Base Year 1998 Forecast year 2003 Forecast year 2008

27000

16100

9120

HUMAN

3100
4300

B 2100

I 420
1000

2300

390

900

2000

HUMAN

AGRICULTURE SPECIALTIES

THERAPEUTICS DIAGNSTICS

| 270
400
600

NON - MEDICAL
DIAGNOSTICS

TabdCGel |l cultures and their
Cel |l t Cel | s Product s
Mammal ([Hybri domgMonocl onal Anti bodi
cel |l s My el o ma Recombinant Anti bogc

Chinese |l nterferon, tissue

Hams tGvrar|{Acti vator (tPA) , ¢

Baby Hamg( EPO)

Kidney ce¢

| i nes

Human Ki (Adenovirus for gene

293 cel |l

Human | ufntAttenuated hepatitdi

fibrobl ag

5

Monkey Kilnactivated poli o v

epitheelld

Ver o
BacteriEscherichlnsulin, human gr oV

somatostatin,
Il nterferon, Bovine

15
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Yeast SaccharonHepatitis B virus ¢
cerevisid(vaccine against
Hepatitis B)

Agronomic Traits i1 ntrod-uced in crop |pl
U Her bicide tolerance

Ul nsect resistance

U Di sease resistance

U Abiotic stress resistance (water, [ e
U Value added traits (oil, vitamins pan
O Nutritional gual ity

U Properties ¢, kel aheldfs )] idétc.

U Al l ergen reduction

U Nitrogen fixation

g Yield

U Phar maceuti cal producti on

* % % k% k% % % * * * * *x *x *k %k *k % k% % % k% * *x * * * *x *x *x *x * *

Multiple Choice Questions

1. What are the different products of fermentation?
a. Acid
b. Alcohol
c. Gases
d. All of the above
2. Which of the following bacteria is not used for fermentation?
a. Lactobacillus
b. Leuconostoc
c. Escherichia
d. Enterococcus
3. Which of the following is the correct sequence of steps for
setting curd?
a. Col d mi

I urd for
b. War m mi |

I

I

+Fncwhbat Bon b c
cubati on B
fri
rig

Kk
k + curd B I
c. Warm mi k + curd b
d Col d mi k+ curd b re
4. Why warm milk is used for curd preparation?

a. Warm milk helps the growth of bacteria

b. Hot milk may kill bacteria

c. Very cold milk may render bacteria inactive

ger ati ¢

n
e
f erati on

16
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d.

All the reasons given above are true

5. Microbial fermentation is an example of

a.
b.
C.
d.

Bioprocess technology

Cell culture

Recombinant DNA technology
All of the above

6. Bioprocess technology is the  use of -

a

b.
C.
d.

Unicellular microorganisms
Enzymes

Yeast

All of the above

7. Which of the following are products of bioprocess technology?

a.
b.
C.
d.

Bread, pickle

Wine, beer

Human insulin, hepatitis B vaccine
All of the above

8. What is cell culture technology?

a.
b.
C.
d.

Growing cells  outside living organisms
Growing unicellular microbes in a medium
Creating genetically modified microbes
Creating genetically identical sheep

9. What is cloning?

a.
b.
C.
d.

Generating identical molecules

Generating identical cells

Generating identical plants and animals.
All of the above

10. SNCT involves

a.h
12.

13.

cooTw

aoop

oo o

Transfer of somatic nucleus to an enucleated zygote
Transfer of sperm nucleus to an enucleated zygote
Transfer of somatic nucleus to an enucleated ovum
Transfer of sperm nucleus to an enucleated ovum

RDT involves

Manipulation of DNA

Recombining DNA from different sources
Modification of plants and animals

All of the above

What is protein engineering?
Improvement of proteins

Changing proteins

Modification of proteins using RDT

None of the above

17
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14.

Which of the following mammalian cells are used to

produce inactivated polio virus?

15.

a. Chinese hamster ovary cells

Baby hamster kidney cells

Human lung fibroblasts

Monkey kidney epithelial cell

What can be done to improve crop yields?
Disease resistance

Pest resistance

Abiotic stress resistance

All of the above

oo

oo op

Assertion and Reason type questions

Answer these questions selecting the appropriate option given
below:

a. Both Assertion and Reason are true and the reason is the correct
explanation of the assertion

b. Both Assertion and Reason are true but the reason is not the
correct explanation of the assertion

c. Assertion is true but Reason is false

d. Both Assertion and Reason are false

1.
1.

technos are used to clean our environment

Assertion: Bioremediation technologies are used to clean
environment

Reason: Bioremediation removes toxic substances from
contaminated soils and groundwater.

Answer: A

Assertion: Cloning technology generates a population of
genetically identical molecules, cells and organisms.

Reason: Cloning is used for drug discovery, transgenic crops
and livestock improvement.

Answer: A

Assertion: Recombinant DNA technology is used to make
precise manipulations at gene level.

Reason: Recombination of genes is a process for mak ing

clones of animals.

H /T HHIP

our

18
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Answer: C

Assertion: Biotechnology has wide applications in crop
improvement.

Reason: Genetically modified crops may have properties of
stress tolerance, improved nutritional value and other
beneficial properties.

Answer: A

2 Mark Questions

1.

Define biotechnology. Why is  modern biotechnology
considered multidisciplinary in nature?
Bi otechnol ogy can be defined as

OAny technol ogical application that

| iving organisms or derivatives t
products or processe@(sFofood asnpde cAdfrii
Organi zation).

Modern biotechnology considered m
as it 1 s dependdenstciopn ivnaersi ooufs sci e
achievement ofmakheggepbkcoffiocr prod
betterment of human |1 fe.

Mention any two applications of biotechnology in crop
improvement.
Gene cl-dnuggdi scovery, devel opmen
Animal cloning - improve livestock
Outline the steps involved in SCNT.
1 Enucleation of Ovum (Removing  nucleus) and t ransfer
the nucleus of a somatic cell to the enucleated ovum
1 The resulting cell behaves like a zygote and develops as
the clone of the donor of the somatic cell
How are engineered proteins different from existing proteins?
Mention the applic ations of engineered proteins.
Engineered proteins do not exist in nature and are
improvement of the existing proteins.
Applications - drug development, food processing, industrial
manufacturing
Name any four traditional fermented foods of India.
Dahi, Srikhand, Jalebi, Bhatura, etc

19
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3 Mark Questions

1. What is cloning? How is molecular cloning different from
animal cloning? Mention any two applications of molecular

cloning.

Cloning technology allows us to g
geneticall yoil dentesal cel | s, pl ant
Mol ecul ar or gene cloning is the
il denti cal DNAAntmonhaelc uclleosn.i ng i1 s don
copies of. ani mal s

Two applications of- molecular <cl o

a.Drug discovery

b.Devel opmemto@daudti on of transgeni

2. What is cell culture technology? Mention one application of
plant and animal cell culture each.
Cell culture technology is the growing of cells outside of living

organisms.

Plant cell culture is an important source of compou nds used
as flavours , colours, and aromas by the food -processing
industry.

Animal cell culture - Livestock breeding

3. Name any two unicellular organisms that are most commonly
used in bioprocess technology. Name any two products
produced in each of these or ganisms.

Yeast (Saccharomyces cerevisiae) and bacteria (Escherichia
coli).

Products produced in  Escherichia coli - Insulin, human growth
Hormone, somatostatin, interferon, Bovine growth hormone.

Products proaauackar o myces-HeepraetBitsiis

virus surface antigen (vaccine ag
4. What are biosensors? How do biosensors function? Mention

any two applications of biosensors.

Bi osensor technology couples the

mi croelectronicscomrmpbseoedemfsoagi cal

component, such as a cell, enzyme
tinyansdilmcedrevi ce powered by one s
supplies power (usualktlbyai seaonoidhses

20
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Bi osensors are detecting devices
céel s mmnldecul es to identify and mesé
extremely |l ow concentrations. Whe
binds with the biological compone
an electrical or optical signal p
of theamsudst
Bi osensors can be used for
measurement of nutritional value,
freshness and safety of food

0

| ocati on and meeansvwuirreomemmetn t

5. What is nanobiotechnology ? Mention any two applications of

this technology.

Nanotechnol sgwuwdiys iwmhwalhves mani pul a
manufactur esnal lulsttrrauct ures and mac
fews one molecule. Nanobiotechnol og

nanotechnology andf bcelmol eeupresduce

technol ogy.

Some appl i cnaatnioobnisotoefc hnol ogwiiamgmlowsd
of di seasaes,oslhiraactures creation for
mol ecul es impo ovelmesnt of specifici

drug delivery.

5 Mark Questions
Study the flow diagram of curd production in industry. Study the
diagram and answer the following questions:

1 lit.fresh
milk Cold pasteunzed Refrigerated boiled
OUANTITY milk itk

l Boil it to 100°C

(+]
PROCEDURE | coolitto 37 C

warm |to 37°C Warm to [37°C

+ 1 +

Add a teaspoonful of curd
Leave it al room temperature
for 4 hours

PRODUCT
Courd

Leave it for another 2 hours J

Two-phase separation Whey

21
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aWwhy is the milk boiled or pasteur
preparation?
Boiling the milk or pasteurizati 0
I n the milfKk

bWhy i s curd added to milk for pre
Curd contains ltlaet blagdielhliwh (t ur ns
Il nto curd

cWhy is it important to warm the
Curd bacteria need warm temperatu

dWhy is the milk |l eft at room t emgp
mi xed i n it?
Curacteria can grow at room temp

e)lf after mixing curd in the mil§Kk
refrigerator what wid |haowver stthhe r es
Curd wil!l not be formed as the gr
sl owl atwvemper atures

CROSSWORD

22
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Acr oss
1.Study of chemical processes in |
5.Process that produces alcohol, a
6. Drug or medicine used in medical
7.Science of heredity and variatio
8.Characteristics or indicative of
9. Coupling of nanotechnol ogy and bji
10Process of creating copies of m

12. Microelectronics coupled with biology
Down
2. Joining of DNA fragments from two different sources is
DNA technology
3. Use of living systems  to make or modify products and
processes
4. Unicellular eukaryotic cells that is commonly used in
bioprocess
11. Study of defense mechanism of human body

23
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UNI-IT I MOLECULES OF LI F
Mar k30
ChapteBi dmol ecBidielsdBInagc k s

Contents of the chapter

T Building Bl ocks o+4S uQ@aarrbso hayn
Their Derivatives

T Building Bl ock-sAmofnoPrAact aisn ¢
T Building Bl oc-l5s mpfl eLiFpitd g
Sphingosine, Glycerol and ¢
T Building BloclkKsi dudNluedti dce

Chapt2zeMacromol ecul es: Structu

Contents of the chapter

T CarbohydimmMattee€nergy Givers
T ProteifThse Performers

T Enzymelshe Catal ysts

T Li pids and Bi emeenbBamriser s
T Nucl ei c-TAcMamsager s

24
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UNI-Z: MOLECULES OF LI FE
CHAPTER 1: BI OMOLECULES: BUI LDI N
GI ST OF THE CHAPTER:
Buil ding Blocks of Carbohydrates:

Hydrates of carbon are carbohydrates
( C1).

Monosacchari des

These are momomelresx odar bohydrates an
ketone derivatives of straight <chain

3-7 carbon atoms. Al naturally occur|r

dextrorotatory and hend®épraafei x.epr ese
To be c¢cl assi ficehdaraisd emo niots antu st cont a

I') A ketone or an aldehyde function
I i )Pol yhydroxy alcohol s
I 113 to 7 Carbon at oms.

Monosaccharides are named on the basi

atom and the tot al number of car bon
Exampl e:

i) Aledhyde containing are al doses a
ket oses.

I i )Al dohexose: aldehyde containing

I i iKKet opentose: Ketone containing 5

Fischer Projections of Al doses (Str a
') Al dotr i-GlsyecgrDal dehyde)
CHO
HCOH

CH20H

D-Glyveeralde hyvde,

25
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I i )Al dopentose (D Ribose)

CHO

HCOH

HOCH

H{|'UH

CH O
D-Rihus\l\: (Rib)

I T 1Al dohexoses ( D Glucose, D Mannose
-
CHO CHO CHO
HCOH HOCH HCOH ,
HOCH HOCH HOCH :

HCOH HCOH | HOCH

HCOH HCOH HCOH

CH>OH CH>OH CH>OH

D-Glucose D-Mannose D-Galactose

Fischer to Haworth Projection:

T The si mple sugars have twodmajor [ u
hydroxyl and carbonyl groups. Onej i
react with the cacrhbocnaynl rgeraocutp twh if|j o1
hemi acetals or hemiketals | eading]|t

T5 membered ring strédautreamé@snasrsei xc a| |
membered ring strupyuaeeessase calllped

T The carbonyl carbon atom (C 1 in pal
I s aaltlhee anomeric Carbon atom becalt
ring structure, the carbon atom bec
to the formation of two configurati

called alpha anomers and beta anome

26
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HO H
L
H 2(I: OH
HO—C—H
CHO 3I
gt st
| y H—C~
HO—C—H Internad - 3]
—eeeeee g 'CH 724
= —(I:_OE hemx acetal SS =
H_(I:_OH Jormation - H Y,OH
oo - Sy
D Ghrose PR P
Ho—? H /o 4\
H—C—o0H -
N
5C| B-D Gixose
SCHOH
Frcher Stnx ture Haworth Stnxtre

Glycosidic Bond: The bomsactchat ildiesk s nt

formed between OH group of the ano
monosaccharide and OH group of CA4
monosaccharide.

19 Di saccharide: Two monosaccharid
T Oligosacch®380i desi dues
1T Polysaccharides: more than 50 r

Exanmpesdofsaccharides

“H O H SCH OH
3 o —
O
F7 4 glmw \
6(:}[20,{ GCIIQO’I

o
= OH
H Phscose :
OF r:a |
H

me
/

€S

e sl|i

roi
C¢
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Properties of Sugars:

Reducing Swgarrs: bearing atleast one | f
atom that has not formed any gl ycosijdi
oxidizing agents. Example: Maltose anc

Test for Reducing Sugar s:

Bened® cTeGuWSO4 i n Bsenseadliuwtti on reacts | w
anomeric carbon atom of reducing sugar
precipitate of Cuprous Oxi de.

CuSp> Cu+ SB4
Cw*(ox) + Redued nCyl Reudg)a r
4 Cwu 0> 2fu (Red ppt)

Theseestts are routinely conducted in pa
ascertain the presence of sugar in Dbl c

Ami no Aci ds: Building blocks of protjei

T There are 20 naturally occurring jam
| evorotatory i n naturell (walklegp) i
T All the amino acids have a commonj| s

Chiral Car bdnAamionmo (gAoamphoxyl ate |gr
and a uniqgue side chain that detefrm

acid hydrophobi c, pol ar uncharged]| o
T Only Gl yci@nehawesaan chiral carbon at.
doednhadweni no group insfAemidndbt ghaas|ps
T At pH 7.4, at aqueous solutions, Jam
the zwitter 1 onic form.
+ C//O
HyN*=CH-
| \O.
R

Pepti de MBhendpepti de bond that forms pbe
growp previous amino acid and amino |gl
by condensation reaction involving rjer

1T Di peptide: two amino acids

28
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T Tripeptide: three amino acids

Test f or amino aci ds:

f Amino acids have many r efxn nwve grpu
group, the carboxylic groups, phepno
groups, alcoholic groups etc whici
reactions.

T Ninhydrin Test (TriketohydNKimikyydtt i m
a very powerful oxidising agent & i
undergo oxidative deamination | i ber.
di oxide, a corresponding aldehyde| a
ninhydrin. The ammonia formed from
reacts with ninhydrin and its redpuc
to give a blue chempd@®expoapl ed Ru
(di ketohydrin).

T Proline is an exception as it forms

Deri vatives of Ami no Aci ds:

Ami no A¢DerivatilFuncti on
Gl ut ami (GABA Neurotran
( Gamma
ami no BU
Aci d)
TryptophSeroton

Neur otr an

|
TyrosineThyroxinHor mones
Adrenal i
TryptophAuxin (I|Pl ant Hor
acetic ¢
N

Hi stidinHi stami Al l ergic

Vitamins & Coenzymes:

29
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Some enzymes

require smal

H 1 HIM
| organic

coenzymes

for

f aci | iTthaetsien gmotl heeciurl easc t

from vi

t ami

n

precur sor s,

particul ar/|l

(Vitamin

Co-enzyme form

Enzyme catalysed reaction

1. Thiamine

Thiamine pyrophosphate

Decarboxylase reactions

2. Niacin

Nicotinamide adenine dinucleotide
(NAD+) Nicotinamide adenine
dinucleotide phosphate (NADP+)

Dehydrogenase reactions

3. Riboflavin

Flavin adenine dinucleotide (FAD)

Oxidase reactions

4, Pantothenic acid

Co-enzymeA

Acyltransfer reactions

5. Pyridoxamine (B6)

Pyridoxal phosphate

Transaminase reactions

6. Cobalamin (B12)

5'-Deoxyadenosylcobalamine

Molecular rearrangement reactions

7. Biotin

Biotin-lysine complexes (biocytin)

Carboxylase reactions

8. Lipoicacid

Lipoyl-lysine complexes (lipoamide)

Acyl transfer reactions

9. Folicacid
.

Tetrahydrofolate reactions

One carbon transfer

mo |

alr\

y

Li pi ds:
1 Lipids are important constituents of biological membranes
which are generally sparingly soluble in water but are readily
soluble in organic solvents such as chloroform therefore can

be easily separated from the  water -soluble biomolecules.
Lipids are classi fied as fatty acids, phospholipids, steroids etc.

Steroids are special group of lipids derived from cholesterol,
the most abundant steroid in animals.

Unsaturated Fatty acids can be tested through bromine water
test.

1 Acrolein test is used to detect triglyc ~ erides and phospholipids.

Phospholipids are important constituent of membrane which
act as a barrier as well as contain receptors of cell-to-cell
communication.

des: Bui |l di bl ocks of Nucl

de

Nucl eot i

ng

A nucl eoti has three components:

30
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1) A pensoge@ar which is deoxyribose
RNA.
I T )An i norganic phosphate residue

I 1 1A nitrogenous base (purine [ pyr
heterocyahi structure made wup of
at oms.

X puine base X  pwimidine base

0 il
oo

OH
leoxyril
S phosploric acid ribose
OHH OHOH
deoxyribonxleotide ribonxcleotide
Types of Nitrogenous Bases:
6 7 p
S _N
N g ~ <
L g
B N 4 No AN 6
3 H )
Purine pwimidine
NH, 0 NH, 0 0
1 i \.\' I \ ~ N
Ly Ly L ) L
SN g S N 0~ °N 0~ N~ 07 N
H o H H H H
Adenine(A) Guanine (G) Cytosine (C)  Uracil (U) Thymine (1)

31
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Test f or nucl eoti des:

Orcinol Test: It can be perfor med
ri bose sSAugpaernst.ose reacts in the pr
acid to yield furfural. Orcinol i

chloride reacts with furfural
compound.

Dilpenyl ami néPefrdotrrmed for deoxyrib

CONCEPT MAP

Alpha Beta
Anomer Anomer [ Building Blocks J

e

@ I Inorganic
. Amino Acids Phosphate
. h‘ - Ribose
onosaccharides Non Polar Polar Uncharged B Pentose
Deoxyribose

Glycosidic Bo l
Polar Charged \

| |
\ | Base

\ Y
Lactose Sucrose Y /
reducin
{ 8l (Non m Pyrimidine
Reducing) = ‘
Benedict’ -’/ \ ff I\
s Test A / #
 Cytosine
Maltose /
(Reducing)

MULTI PLE CHOI CE QUESTI ONS:

Nitrogenous

m

r i's an example of ket
a)D-Gl ucose

b)D-Gl ycer al dehyde
c ) D-Fructose

d ) D-Mannose

2 Whi ch of these I s not an ambyol
monosacchari de?
alPresence of aldehyde or ket

t o

32
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b)Pol yhydoxy groups

c)Presence of 3 to 7 carbon a
dFormation of Haworth Projec

3 The anomeric carbon atom of D

a)C
b )C
c )C
d )C

A WDN PR

4 |l denti mgnosa@acchari de depicted

a)Al pha D Gal actose
bBeta D Gal actose
c)Al pha D Glucose
dBeta D Glucose

5 Whi ch of the following gener al

a)D-Gl ucose
b)D-Gl yceral dehyde
c)D-Fructose
d ) D-Mannose

6 |l denti fy the amiatte@aernyl: and it

CH=3
H—C—O-H
(|:‘H2
HzN*(:Z COOH

c Met hi onine, Hydrophobic
ddLeucine, Hydrophobic

H
a)Serine, Polar Uncharged
b)Threonine, Polar Uncharged

7 The amino acid that gives
I S
a)llysine

yell
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b)Tryptophan
c)Proline
d)Asparagi ne

8 |l denti fy A & B in the given t &
Ami nAci d Derivativé¢Function
Tryptophat A B
a)A: Serotonin,; B: Neurotrans
b)A\:x GABA; B: Neurotransmitte
C)A: Thyroxine; B: Hormone
d)A: Hi stamine; B: Allergic R

9 Whi ch of these enzyme catal ység
by vitamin Pantothenic acid?
a)Transaminase Reactions
b)Acyl transfer reactions
c ) Mol ecul ar rearrangement rea
dDecarboxyl ase reactions

10 /Which of these chemicals i s us§¢
a)Ni nhydrin
b)Br omi ne
c)Potassium Hydrogen Sul phate
dFerric chloride

11 /The bond presenpybemwdenet het
base and ribose sugar of a nuc(
alPeptide bond
b)Phosphodi ester bond
CINE:C1WBgl ycosidic bond
dN9C1Bgl ycosi dic bond

12|The disaccharide Lactose i d mg
a)AD Gl uca@ade Gtucose
baD Gal actbds &l ticose
c)AD Glucade Fructose
d)AD Gal acti®s &l icose

13/l n the pathological | aborator.
conducted to detect the bl ood
a)Orcinol Test

b)Acrol ein Test

H /T HHIP
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c ) Benedsi cTte st
dBromine water Test
14|l n t he f orhneantiiaocne toafl ring stru
functional groups of which of
react ?
a)Cl and C4
b)C2 and C5
c)C1l and C5
d)C2 and C4
15/Which of these reactive group§g
i n the Ninhydrin test?
a)Carboxylic group
b)Phenoglriocu p
c)Sul fhydryl group
d)Al pha amino group
16  Which of these is an un satur g
a)l eic acid
b)Pal mitic acid
c)Stearic acid
dAl | of the above
17|Acrolein test can be perfor mec
a)Fatty aci ds
b)Triglycerides
c)Phospholipids
dBoth & &
18|l dentify the nitrogenous base
group at C6:
a)Adenine
b)YGuani ne
c)Thymine
dWUr aci |
19/ Which if these nitrogenous basg
a)Adenine
b)Guani ne
c)Thymi ne
dWUr aci |
20|l f you are using diphenyl ami/
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presence of which of these?
a)Saturated Fatty Aci d
b)Reducing Sugar
c) Deoxyribonucl eoti des
d)Ri bonucl eoti des

21|/Upon demethyl ation, the struct
resembl e:
a)Adenine
b)YGuani ne
c)Cytosine
dUr aci |

22 Which of these el ementnsucilseonat
a)C
b H
c )P
d)S

23|The structure of Glucose and
carbon atom?

a)Xl
b)C3
c )4
d)C5

24 Which of these iIis not an ar omag
a)Tyrosine
b)Seri ne
c)Phenyl ami ne
d)Tryptophan

25/Which of thesedusi mgnsuwmgar ?
a)lactose
b)Mal t ose
c)Sucrose
dBoth a and b

26 |Amino acids natwurally occur I
t heiApoG@iti on
a )b
b )L

c)Both D and L
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dEi ther D or L

27\ I's an amino al col
a)Sphingosi ne
b)Stearic Aci d
c)Pal mitic Acid
d)Chol esterol

28 Which funct i onnad n ogsraocucphsa roifd e s
in formation of ring structur e
a)Aci d
b)Hydr oxy
c)Car bonyl
dBoth b & c

29| The non pol ar ami no Gaati adm ciosnt &
a)XCysteine
b)Met hi oni ne
c)Proline
d)Serine

30/Which of these Iis a component
a)Ri bose Sugar
b)) norganic Phosphate
c)Ni trogenous Base
d)Al'l of these

Answer s:

1 (2 (3 |4 |5 |6 |7 |8 |9 |10/11/12{13/14/15

c [ b la |d |[C |b |c |A |b |c |[D|b |c |c |d

16/17/1819/20/21/22/23/24/25(26|27(28/29(30

A D |a |[D |C |d |d [C |[b |c |[B |a |d |b |d

As s

The

er tRiemson Based Questions

foll owing gRelsaseodsqueontsiAens of

statemdAstsertion (A) and Reason (R).

s e |

ecting the appropriate option giyvV

A. Both Assertion and Reason are
correct exefl atnlad i @wnnserti on

37
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B. Both Assert.i
t heor rexeptl anati on
true

C. Asserti

D. Both Assert.i

Reason
assert.

Reason
Reason

1. Assertion:

Reason: The

bond
due to dehydration.
bond

&oo f onmmeanosaccharGQHleofanadnot her

bet wese nf otr

f ormed betw

2 . Assertion:
reducing sugar s.
Theseatanl

Sugar s free

redgusel

Reason:
3. Assertion:
Reason: Pr ol

Ni nhydrin.

gi ves

al pha

4 . Assertion:

Reason: Al

Ni t rhoegteenroaucsy cblaisce s

Nitmogemadse bases

5. As s elrhtei ocna:r b o n
anomeric carbon
Reasdme car bon

ring structure.

atom carrying
structur

at amy mene 0 me a

ucose

al dehydic

6. Assertion:
Resaon: Glucose
hexose.

7. Assertion:

ani mal s.
Reason:

chol esterol

esterol

Steroi speci al

8 . Assertion:
Reason: DNA

tdhfe & ea eldli .t

ma d e deoxy

H /T HHIP
ar e

ar e
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9. Assertion: Swveduosengssagaon

Reason: Sucrose is made up of g
10. Assertion: There are many f o
Reason: Thesesbwom&l eauli sol at i ¢

Answer s:

CROSS WORDS

Across Down
3. Reducing Sugar 1. Triglycerides + Phospholipids

4. Pentose Sugar 2. Amino Acids
5. Deoxyribose

ANSWER:
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: o)
B ? n eld 1 -:]_t]
‘o[r|cli|n|o[1] [h
y
d
[o]i e n e[n[y[1[an[i[n]e]

VERY SHORT ANSWER TYPE QUESTI ONS

l1.|Identify the foll owing:

a) The bond between ribose sug:
b) Tchoeenzyme derivative of t.he
Answer: a) N Glycosidic Bond b)

2. |What is a glycosidic bond?
Answer: Glycosidic bonds are f ¢
reaction between hydkoxfylomesi
monosacchariede€ acandot m@emosacchai

3. |What are reducing sugars? How
presence of reducing sugars 1in
Answer : A reducing sugar can a
has a free aldehyde or ket one
dete®tducing sugars.

4. | What is the diff eA ei&nacadeo nbeertsw?e e n
I n Haworth projection (cyclic),
i s Apnomer (same plane with | as
OppoOSi taea niotmeirs.

5.|Name the two monosacchaesdpt &t

Su

crose and also name the gl ycc¢
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AD Gl ucosdD aFrduct os e .
a -22Glycosidic bond.

Wh a 't ar e nitrogenous bases?

pyri midines.

A nitrogenouss basephytraagent ai
heteromptleical e that has the sa
as baase They are particularly i
up the building blocks of DNA g

Name the sulphur containing ami
these is polar by nature?
Met hi oni ne and s@y pthaliirne oaartea i n i
acids. Cysteine is polar.

Name any two hydroxyl contai ni i
of these Iis aromatic by natur e’
Tyrosine and Serine. Tyrosine i

How can the understanding of a
foa Biotechnologist?

A Biotechnologist can devi se
and their constituents and he
understanding of health and d
contribute for human wel fare.

10

Naturally occurring amihno aci dg
configuration about their al pha
example of exception.
Naturally occurringolamondéi gar d¢
their alpha carbon atom except
wal | s.

11

What aoenzymeGoenzymes aresteyi
from which group of wvitamins?
Cecenzymes are small or garnfirco nmg
vitamracursors that facilitat
enzymes. They are partvicuami h:
bel ongongiteomdl ex group

12

|l denti f ynuchleescet i des ?

a)e amino purine

b)2 keto 6 amino pyrimidine
c)2 amino 6 keto purine

41
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d)2,4 diketo 5 methyl pyri midi

a)Adenine b) Cytosine

13/ What does thestd@ddvweenote in a nuc
Theerm ' rdendtuebsdutrhiantgf otrhneat i o
t heucl|l eotp aret, aafoltelhceudh ®@n ded
anot her, bwsheal il mi nafwa 6 B r haenndc, e
whait$ eif s teasme@si due.

14/What is the difference between
sugar? Name phesbonhdbet ween t hge
sugar and the inorganic phosphsa
A ribose s2uHargrhoawsp whil e a deo
| acks2®Hegroup. The bond presenr
pentose sugar and the i norgani (
phosglsder bond.

15/ How many hydrocarbon rings are
What are special group of | ipi¢
cholesterol ?

Four hydrocarbon rings are pr es:s
are the speci al group of | ipid:;s

SHORANSWER TYPE QUESTI ONS (3 MAR|

1./l dentify the disaccharide and
monosaccharides in it i n their
anomeric for ms:

6CH,OH .
HOCH>
H
5
%HZOH
OH H
Sucrose fA&ADm&HuobsideD aFrduct os e.

2. |Writetawmwy tests for detecting I

Answer :

a)Acrol ei nActreod teii n st eussted t o
presence of triglycerols or
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component when heat ed wi t h
sul phat es)( Y$SQ@ dehydrated t
al dehgalel ed acrolein which h
b)Br omi ne WatBerromi enet :water S
for unsatatédeeause it chang
their presence by adding K
doubl e bonds and hence a C
bromine decol ouri zed.

Fil | I n the bl anks:

Ami no AdDerivatilFuncti on

Gl ut ami ¢ A Neur otrans

Aci d
B Auxin (1

acetic ¢

Hi stidinnHi st ami n C

A: GABA (Gamma amino Butyric A

B: Tryptophan

C: Allergic reactions

Pl ant Hor n

a) What andftethent components o
b) What is the difference betw
nucl eosi de?
b) Why does the heterocyclic n
base mean?

a)A pentose sugar residue, an
residue and a nitrogenous b
b)A nueosi de i s made up of a

and a nitrogenous base whil
nucl eoside bonded with an i
resi due.

c)The ring of nitrogen @&nad
at oms.

= mn T

(al}

Describe the test conducgence o
deoxyribonucl eoti des.

Deoxyri bonurcé¢ awittdhd pbeny | ami ne
aci dgioandi tigpinseltweol oured dohmpl
reactinovomlit\hwheéshydr oattdeeroxy r ok v
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nucl ectrbMA n he presencen-of aci
hydroxyl evulinic aldehydes wh
di phenyl amine to foomphkté&dex. col

a) Name any four reactive grou
which can be used for differen
b) Which of these reacts with
c) Amaabds undergo which kind

Ni nhydrin?

a)A\mi no acids have many reMAct.i
amino group, the carboxylic
sul f hydmowlps, alcoholic grou
b)A\l pha amino group reacts wit
c)Oxidative deaminati on

') Il dentify the common names o0
products involved in Ninhydrin
a)Tri ketohydrindene hydrate

b)Di ket ohydrin
i i) What are |iberated upon r e
al pha amino group of amino aci

i) a) Ninhpdr Rohe@aBRhwmrpl e
I i )Ammoni a, carbon dioxide, a
hydrindantin

Draw the structure of any
ayolar amino acid
b)positively charged amino aci
caromatic amino acid

Any correct drawing.

a) Explain the test that is wus
reducing sugars in blood/urine
b) Name another test used to d
a)Benedi cTteGuSO4 i n Bse nseadliuctti on
with free anomeric carbon at
form a yellow to red precipi
CusQ-> CGw+ Sb4
Cwe*(ox) + Redued nCgl Reudg)a r

Cu+ 0> 2f€0u ( Red ppt)

H /T HHIP
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b)Fehl|l®& ngest .

10/ i . Name the chemical used 1 n
a.Bened®d ctest

b . Acrol ein test

c.Test for unsaturated fat

I i .Name anysttewooi d hor mones.

I i .Estrogen & Progesterone

t

t

d.Catalyst in Orcinol met ho

i . a. CuSDP. KHSO4 C . Bg Waj

11/Draw sheucwodr®ne saturated and

unsaturated fatty aci d.

Structure of saturated fatty a
unsaturated fatty acid: Ol eic
12/ Draw the structure of dAMP
Correct structure
13/la) Why is the carbonyl <carbon
called as anomeric carbon in r
b) Name any two functional gro

monosacchari des
c) Name one al dotetrose.

two anomeric for ms

c)D-Eryt hrose

a)The cardaombdn atom of mon|
call ed as anomeric car bon
because it becomes <chiral

bHydroxyl and carbonyl gro

l14/a) Draw the structure of || acto
b) Name the two monosédachasiede
c) Name the bond between the t
| act ose
a)orrect structure of | act osse

b)ED Gal actadds &l & cose
c)E -2 4
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15/Draw the Fischer projections o
and D Gal actose. Name the carb
theonfiguration of D Glucose a
CHO P CHO
HCOH HOCH HCOH }
HOCH HOCH HOCH ;
HCOH HCOH J HOCH
HCOH Heon HCOH
CH-OH CH>OH CHOH
D-Glucose D-Mannose D: l?_inlactnﬁe
(Gle) (Man) =
D Glucose and D Mannose at <car
configuration
LONG ANSWER TYPE QUESTI ONS (5 MARK
1/ a) Name and describe the test fq
b) Which aminoaadi df gi @esl y col ¢
for the above test and why?
c) What are reducing sugars?
a)Ninhydrin Test (Triketohydrin

Ninhydrin is a very powerful
presence amino acids undergo
| i ber ati niga,anmomeornbon di oxi de, a
al dehyde and reduced form of
formed from alpha amino group
I'ts reduced product (hydrinda
called Ru@@Memamml e (di ketohydr.i
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b)Prolineexsepamni on as It forms
c)Reducing Swgarns: beatarliemagstfr ee
anomeric carbon atom that has
bond and can reduce mild oxid

Mal t ose and Sucrose.

Fi

How i s Hawort h Prnoojneocstaicocnh aorfi dae |

from its Fischer projection?

scher to Haworth Projection:

T The simple sugars have twod ma

hydr oxyl and carbonyl groups.
react with the carbonyl group
hemi acsetoal hemi ketals | eading

structure.
T 5 membered ring stroatr@améa@snasrs
membered ring strud@tyuraend saerse
T The carbonyl carbon atom (C 1
ketoses) is called the aaomer
formation of a ring structure
asymmetric |l eading to the for
or anomeric forms called al ph

anomer s.
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H—C—0OH
HO—C—H
H—(I.'—OE
E—(I.'——OH
(I,‘H;OH
D Ghxose

Haworth Stnxtre

componentstha reactions

>~ purine base
T N
) — >
/l%
el -
HO— PO Home
OH
phosplhoric acid
O 1

l—Zl—lz()

~

OH H
deoxyribomnxlicotide

c)Why are carbon at oms i
prefixedbwlytmmibpo( ?

a) Show the formation nucl

n

eot
bet ween

deoxyvribose

r

i de

bos
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Sitearic acid
a )

bonds axmd our ed
exampl@eecolsori zed.

Olleic acid

bUnsat urfaattaetdyi @ddth al ogaenrsoshsei r d
el omi

ap

. A20SOKy2ft 238 H T HMP
To differentiate from the car bc
a) Compare the structure of satu
fatty acidhwlphofha di agr am.

b) Name and explain the test tha
saturated and unsaturated fatty
()ﬁ\ O [:"..._‘-?(:J_Ell]

Y o,

C ¥ CHEy
- " —

('ll:\ L I'il.__. -
< H, JCHE
P ;A CHiz,
CHi> _ ;rll_"IlJ_.
CrEs CHiz,
CHi> L JCH,
CHis L -
. ¥ 1
CH, =y
cHy 1—11 P
il CHZ,
CcH; CH
CH> CHz,
(‘Hz/.t __-‘:-]:-ll
CEi> CH.
. L = B
C 5 2
\".,‘(‘ll; 1sC " H3y

water ,

a) What is the molecular for mul a
b) What are the properties of mo
c) Give an example of ketohexose
aMol ecul ar formula of carbohyd
(C4) n.
b)Properties of mamesacchari des
i) A ketone or an aldehyde fun
I i )Pol yhydroxy alcohol s
1113 to 7 Carbon at oms.
C)Fructose I s a ketohexose.
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CASE BASED QUESTI ONS (5 MARKS)

1.

Benedi ct 0Be nfeditTest dssused to test for

simple carbohydrates. The Be n e di test adsntifies
reducing sugars which have free ketone or aldehyde

functional groups. Benedictds solution
test for the presence of glucose in urine / blood.

Some sugars such as glucose are called reducing sugars
because they are capable of tran sferring hydrogens
(electrons) to other compounds, a process called

reduction. When reducing sugars are mixed with
Benedictds reagent and heated,
causes the Benedictds reagent
colour varies from green to dark red (brick) or rusty -
brown, depending on the amount of and type of sugar.

ppt

Source: Benedict's Test - Principle, Preparation, Procedure
and Result Interpretation (microbiologyinfo.com)

a) What are reducing sugars?

b) From the above figure, conclude the presence of
reducing sugar in different samples.

CcOWrite the reaction of Benedi

a) Sugars bearing at least one free anomeric carbo n atom
that has not formed any glycosidic bond and can
reduce mild oxidizing agents.

b) Blue ->none, Green -> traces of reducing sugar,
Orange -> moderate reducing sugar, Red ->excess
amounts of reducing sugar.

H /T HHIP
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c)CuS0O4 i n Bse nseadliuctti on reacts
anomeric carbon atom of redI
yell ow to red precipitate of
CuSp> Ct+ SD4
Cw*(ox) + Reduei nCy Reudg)ar
4 Cuw 0> 2fu (Red ppt)

a0

A B C
|l n the faibpwree, there are three
| abell ed as A, B and C. This r
to test for ninhydrin.

a)Conclude reaction in the di
b)Expl ain the principal of t h

a)The test tube A teqtes pgesitt i

tests negative for amino aci
positive for other amino aci
b)Ni nhydrin is a very powerful
presence amino acids under g
l it berating ammonia,ccar @9 mo
aldehyde and reduced form of
ammonia formed from al pha ai
ninhydrin and its reduced pi
give a blue compl ex®& cmdrl pelde |
(di ketohydrin).

Li piadcsempor tcaonntst i toafmtos ogi cal
me mbr amenshrg@gener abbhyi sgl wbhe
water, but are readily sol ubl
Some tohfe mportant buil dimaggllo

51




. A2

SOKy2ft 238 H T HMP

areheonghain hydrocarbons con
aci fdsteariod eamd d) , g8talme n®, al c
(sphingosine), gl ycer ol and ¢
ani mal cel | m&mb r an dass)paerceg a b u
ofl i pdeési vyedaeanhol es ttehreools,a bunda
steroiachiimal s .

a)Name one organic solvent 1in
di ssol ve.

bWhat are the simplest | ipid:¢
c ) Name two glycerol derived |
dWhich |lipid is the main con:¢
me mbr anes.

eWhich is the most abundant ¢

a)Chl oroform

b)Fatty aci ds

c)Triglycerols & Phospholipid:¢
dPhospholipids

e)Cholegtero

A 2Yeaal d biochemistry student
structur al di fferences bet ween
and ribonucleotides in her cou

types of nucleotides contain p

but there are specinfitchedirsti nc
compositions. Adenine and guan
are found in both deoxyribonuc
ri bonucl eoti des. Il n contrast,
pyrimidine in both types, wher
to deoxyribonucl eotides, va&nd ou
ri bonucl eotides. Furthermore,
purines and pyrimidines are bo
phosphate residue by a gl ycos-
1 of the sug®r odnad pPhe i Nle oofr
pyrimidine.

1) Which of the following sta tements accurately
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describes a structural characteristic of nucleotides?

A. Thymine is present in ribonucleotides but not in
deoxyribonucleotides.

B. Cytosine is only found in deoxyribonucleotides.

C. Uracil is present in deoxyribonucleotides but not in
ribonucleotides.

D. Adenine and guanine are found in both
deoxyribonucleotides and ribonucleotides.

Ans: D.

i) Which nitrogenous base is found in RNA but not in
DNA?

Ans: Uracil

i) What is the bond between a pyrimidine and a ribose
sugar?

Ans:N1 -> C160

iv) Which nitrogenous base is methyl containing?
Ans: Thymine

v) What is the net charge of nucleic acids and why?

Ans: Negative because of the presence of phosphate groups.

A 2yYeaal d biochemistry student
upcoming exambomydr ates. She |
sugars | i ke glucose, fructose,
carbohydrates with molecul ar f
mul tipl esO)r, (ClIHassi fying them

hydrates. She studies that mon
have up to si x caarebdm nadtaamesn,t al
bl ocks of | arger carbohydrates

Depending on the number of <car
monosaccharides are categori ze

pent oses, and hexoses. Additio
an al dehykdkitconarc functional grd
classifications such as al dose
i nstance, glucose, an al dohexo
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and an al dehydic group, whil e
al so has si x carbon atoms but
Sheal so notes that al | natur al

glyceral dehyde.

1) Which of the following correctly describes a
characteristic of monosaccharides?

A. Glucose is a ketohexose with a D -configuration.

B. Fructose is an aldopentose with a D -configuration.
C. Monosaccharides with an aldehydic functional group

are called ketoses.

D. A sugar with five carbon atoms and an aldehydic

group is called an aldopentose.

Ans: D

i) Depending on what are the monosacc harides
considered trioses, pentoses, hexoses etc?

Ans: Number of carbon atoms

i) Name any two functional groups of
monosaccharides ?

Ans: Aldehyde, Ketone, Hydroxy

iv) What is the natural configuration of
monosaccharides ?

Ans: Dextrorotatory.

v) Which carbon atom is carbonyl carbon atom in
ketoses?

Ans: C2

D-configuration based on the -as
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UNI-Z: MOLECULES OF LI FE

CHAPTER 2: MACROMOLECULES:
GI ST OF THE CHAPTER:

A)ar bohydrates: The energy

} These are polymers of many
glycosidic bonds and ar e

gl ycans.

} A polysaccharide chain

Types of Poldesacchar.i

1 Homopolysacchhfi dbe polysaccharid
only one type of monosacchari de.

Ex:Star ch & Cdlinl uploart Gl yamdienn

animals is made up of

STRUCTURE

can be
| i near chains the glycosidic
branched chains the branching

onl vy

Starch & GA@WEMHIgen:

Cel | ub oE4%):
2 Het eropol ysaccWhereindet he

pol ysacc

consists of more than one type

ExPeptidog(l yicencell wall s of

Functi ons:

T Provides (egilewrcgoyse gi ves
T Structu(frmdl ysacchari eeve

components of cells to provide s

EXx:

I )Cel l ul ose I S t he mo s t abund
bi osphere and is present iIin cel

i1 Peptidoglycan forms <cell wal |
shape | i kel s(pchoecrciuwcsa) |, rod |1 ke
prevents from osmotic | ysis.

nstan
Carls

gi vers

MO NO S &
k nown

bond

r

t

| 1 7

I S

epe

of
b a

e
str
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T StoragMonomers | i ke glucose can b
pol ysaccharides |like starch in pl
muscles and | iver.

B)Proteins: The Perfor mers

T Proteins naorset tdhiever se biomol ecul e
functionally.

T Smal | pepti des |l ess than 50 aminr
hor mones | i ke insulin and growth

T Larger pol ypeptides ( mor e t han
various activities | i ke emwsyanelsar
carrying, Vi sion and sense, I mmu
signaling etc.

1T Since polypeptide chains are made
di fferent amino acids in differeit
prot&ifhunction is thee mobet didv e@ s is
structure.

T Moreover in 3D for m, each protein
t hat provides it with its functio

T Exampl es:
1. GFP (flGroccreeprcemndi h) i s a protei
j el l yfi sthl uwohriegshceeesn col ourr ki nt ot heev
il nvader s.
2 . Haemogl obi n: It i s present | t
oxygen to different tissues.
3. Myoglobin: A protein that stor
4 . Anti bodi es: These ar e I mmune
defense.
5. Enzymes: -cAxttalayssltbst @a ry al | t he
reactions in cells.

LEVELS OF PROTEI N STRUCTURES:

1. Primary Structure:
T The I inear sequence of amino aci
the direction of which i1is from
ter mi nal
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1T For determining t hhectpurriemanoy 8t
(sequencing) 1t 1Is essedtiparity ki
mol ecul ar weight and compositi on|.
f Mul ti meric protein must be dissoci

chains.
T Edman Degradati onseaedquermt iladesseque
and is usedteoe@Beagqgquenatodssing thi]s

around 50 amino acids can be detjec
2.Secondary Structur e:
The regul ar arrangement of ami nop
regions of the polypeptide chain.
TypesAHel i aSkkeet s

AHel i x:
}I't was first demonstrated Il wrlaitreuls

} oIt I's a spiral structure which i]s
formed due to hydrogen bonding beft w
bond tddminno aci d with peptandienobondg

} oIt (S preeentn mair and nail protg e
which are stretchabl e. E X : Horn of

aSheets/ pleats

}I't i s formed when two parts of a |[po
side and are bonded by hydrogen bpn

} Two or more polypeptodbecbhbandsdchwg
way to form paparldlellelorc haaitn.

} Proteins rich in beta pleats | iKkje
webs are extremely strong and nor
to make fabrics or bullet proof jlac

Secondary Protein Structure

B-pleated
sheet

) o ) 0wl H
il ¢ g il el | W
€ N’/CNC-N\c,C=-N2CNC-N\c,C-N7CNC-N\c,C=N/C C-N\c.C 1_C~
1
H R 8HH R SHH R SHH R § 74
.

s -

H H

R R HobiaOmmmiRea, H o

§ Ik c 1 U 1 C 1 1 c”

\c/N=-C7 \P-?\C/N—C’ ‘VI‘J-C\C/N—C N7
R HH

1 1 7~
R HHY R
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3. Tertiary Structure:
1 Proteins made up of single polypeptides such as the
oxygen storage protein in muscle called myoglobin fold
into a globular structure which is described as it's
tertiary structure.

1 Protein tertiary structure is the three -dimensional shape
of a protein. t he tertiary structure will have a single
polypeptide chain "backbone" with one or more protein
secondary structures, _the protein domains. Amino acid
side chains may interact and bond in a number of ways.

1 A popular method of drawing protein structures as
indicated in the illustration of GFP (green fluorescent
protein) is a ribbon diagram where the polypeptide is
drawn as helical ribbon to depict helical segments and
straight drawn back and forth sheets to depict pleats.

4 Quaternary Structur e:

T Someprotei ns ma y be mad e up
pol ypeptide where each chain i
f Hemogl obi Aamadsfi2hai ns.

T Sickle Cell ThAmemmiano a&a'giodki ai o
chain changes from Gl utamic
results in abnor mal change 1in
sickl e wi t h enor mous reducti
capacity.

Hemoglobin Molecule

red blood cell

B chain
helical shape of the

A polypeptide molecule SI C k d: e RBC
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Enzy melsh &€atalysts

H /T HHIP

1 A major group of proteins are enzymes which are
biocatalysts. A catalyst is a reagent which accelerates

a reaction.

SL. | Enzymes Inorganic Catalysts

NO.

1. Enzymas ehi gh/l norgani c cat ahg
speci fic. ot her laeme) at i v-e
Ex. an enzyme SPecific.
catal yses Ex: Fi ndliwi ded pil g
oxidation - |aninorganic whatdds
al ani ne-al a(nDiuseidn hendustprrioale
oxi dase) t o make sul phuraica
oxi di-slearni ne( Contact pr weeéss

the industri al p
ammonia (Haber p

2. Enzymes arejlnorganic cat al
enhance rq{require aostemoesmhe:r
rat es at pressur e and ¢
room tempeexceeding 500AC
and nor
at mospheric
pressur e

3. Enzy mes an b e]|lnorganic catalysts can not be
regul at ed t | regulated
t he for mat.
product
Ex: Feed Back
inhibition

Catalytic power of enzymes

1 The region where the substrate binds to the enzyme is

known as the
because it is at this site

formation takes place.
the substrate diffuses into the active site in the

1 Once

enzyme the substrate molecules

substrate binding site or the ‘'active site'
that activity leading to product

are correctly oriented
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so that groups are easily transferred leading to product

formation.

1 Substrates are also distorted by binding to the enzyme
active site and this causes certain bonds to break easily
and new bonds to form which Ileads to product
formation

International units : The activity of enzymes is measured in
units called IU (international units). An IU is the activity of
the enzyme which can catalyze the conversion of 1 umole of
substrate to product in one minute at room temperature
(usually taken to be 25°C).

Use of Enzymes in Biotechnology

1 The antibiotic penicillin is a potent inhibitor of the
transpeptidase rendering the bacterial cell wall weak and
susceptible to host destruction mechanisms. Pharmaceutical
companies are constantly on the lookout for natural and
designed inhibitors which can specifically target key enzymes
of pathogenic (disease causing) bacteria.

1 Many enzymes are essential as tools in genetic engineering.
Some of these are the restriction endonucleases which cut
DNA precisely at certain sequences , preparing them for use
in recombinant DNA  technology.

1 Other uses of enzymes include their use in the food industry
(use of the proteolytic enzyme papain as a meat tenderizer),
as reagents in diagnostic tests (ELISA tests) and their role as
therapeutic reagents in medicine (streptokinase administered
after a stroke.
Lipids and Biomembranes - The Barriers
1 Important lipids show amphipathic character, which
makes them ideal candidates for the formation of
biomembranes.
1 All biological structures such as cells, bacteria and
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organelles are enveloped by membranes which are

strong impermeable Dbarriers that protect the
cytoplasmic contents from osmotic changes. The
phospholipids are the dominant group of lipids which
constitute all membranes.

Functions of Biomembranes

T Membr anes present I deal I mper me
preventing cell ul ar cont entogy fr
extracell ul ar c oennstteirtiunegntisn.f r om

1T Wat srol ubl e mol ecul es such as sujga
sal ts ( NacCl , KCI1) cannotthe f rleaepliy
me mbr anes. Hence, speci al transpo
proteins are positioned wfadbai hi tta
transport.

T Membranes are the | ocales where ifm
such asceteél lrecognition, cehbkr gyi

gener at i on p(hooxsipdhaotriyu aaktei opnl)a c e .

Nucl Aicc dlsh eManagers

1 Two different kinds of nucleic acids are present
in almost every cell - ribonucleic acids (RNA) and
deoxyribonucleic acids (DNA).

1 The bonds formed between two nucleotide
residues is specifically called a phosphodiester
bond.

1 The phosphodiester bond is formed between a
5' phosphate group of one nucleotide and 3'

hydroxyl group of another nucleotide and IS,
therefore, referred to as 5' -3' phosphodiester
bond.
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Forms of RNA:
Properties MRNA tRNA rRNA
Stabili Highly unstable Moderate Moderately
ty ly stable stable
% 5 15 80
Length 75-3000 90 120 - 3000
Function Code for amino translation Forms
acids ribosomes
DNA: Doubl e helical structure of DN
Crick
1 DNA is a double stranded structure.
T Thet wostrands ass amiaanttel - i npar al |
manneorn,e t r arnudnss't o 3 whil e the ot
I n a 3directon. 5°
1 The base sequence on one strand is compl ement ar

t he base

base pairing rule
T The two stranded

a step | adder with

around i amaginary

conf ormati on.

structur e
hwars gfsop ais|
axi s ddwhlme hgca

t he

sequencestomnthdeothbseg

whi c |
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CONCEPT MAP

MACROMOLECULTES

NUCLEIC ACIDS

H /1 HHIP

Structural Levels

@ Secondary ||
\
\

Glycogen

Quarternary

MULTI PLE CH@IEGH | ONS

1 Whi ch of these is invol
of proteins?

a)Ami no ter minal
b)Carboxyl ter minal
c)Hydrogen bonds

d)Si de chains

ved

n
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2 Whi ch of t he foll owing S
bi omembranes?
a)Acting as i mper meabl e barri
b)Wat esrol ulmlod ecul es such as
acids and salts (NaCcCl, KCI
the | i pid membranes
c Hel ps-ceél |l recognition proce

d)Synthesizing proteins

3 Whi ch c¢characteristics accur at

DNA?

a)Each strand 3rumdg r&e'cttiamn
b))t has one strand

c) Both strands run in the s
d)The strands run parallel

am
t o

4 What structur al el ement I n
spiral shape?

a)fi broin

b Ahel i x

c)Keratin

d@apl eat

pr

5 Wh a t rol e do restristipodmy ena

engineering?

a)They cut DNA at specific
b)They replicate DNA strand
c)They join DNA fragments

d)They modify gene expressi

S e
S

on

6 Whi ¢ h characteristic di stingu

from | arger ones?

alPresence of peptide bonds
b)Chemicamposition
c)Structural diversity

d ) Number of amino acid residu
7 What chemical process occurs

bonds i n proteins?

a)Addition of water molecul e

b)Addi tion of amino group
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H 1 HIM
c ) Removal of water mol ecul e
d ) Removal of carboxyl group
8 Howoes carbonic anhydrase aff
I n water?
a)l)t requires high pressure t
b))t enhances tHhtei meast e by 10
c)t has no effect on the rat
d)t decreases ¢$thiemg ate by 10
9 Wh a 't causes sickle celll anemi
oxXxggen transport?
a)lack of hemogl obi n causes
i mpairing oxygen delivery
b)Excess hemogl obin product.i
RBCs, hindering fl ow
c )Nor mal hemogl obin alters
oxygen capacity
dMut ant hemogl obin chadhgerse d
oxygen binding
10/ Which of these is administereoq(
a)Papain
b)Streptokinase
c)Restriction Endonucl ease
d)Transpeptidase
11 Which types of RNA are prese
cell s?
aMessenger RNA and Ri bosomal
bMessengean®&NAransfer RNA
c)Transfer RNA and Small nucl
d)Ri bosomal RNA and Transfer
12|/Glycogen is an i mportant stor
monosaccharide in animal muscl
a)Al pha D Glucose
bBeta D Glucose
c)Al pha D Mannose
dBeta D Mannose
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13|l t he mol ecul ar wei ght of a p
many approxi mate numbers of a
it ?
a)l oo
b)200
c)300
d)330

14 /Which of the two names are as
proteins:
a)fred Sange & Pehr Edman
b)G. N Ramachandran & Linus Pa
c Hershey & Chase
dWat son & Crick

15 |Whi ch kind -cofvalnon I nteract
prominent in secondary struct L
aHydrophobi c i nteractions
b)Vander &Waanlt eracti ons
CEl ectrostatic interactions
dHydrogen Bonds

16 | Which of NOms@gliobul ar protein
a)Xeratin
bMyogl obin
c) Haemogl obi n
d)GFP

17 |Whi ch of t hese factors can
enzymes?
a)Heat
b)ypH Change
c)Chane in salt concentration
d)AI'l of these

18 Peptidoglycan is a heteropoly
wal | of whicealriea formed i n t he
transpeptidase. Whi ch antibio
the enzyme transpeptidase?
a)Ampicillin
b)Penicillin
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c)Tetracycline
d)Erythromycin

19

Whi ch of these enzymes is use
tenderi zation?

a)Carbonic anhydrase
b)Restriction Enzyme

c)Papain

d)Streptokinase

20

Whi ch of these I s statements ¢
a)mRNA is highly stabl e

b)S% of tot al RNA is constitu
c)t RNA mol ecul30sO00arneuc7l5e ot i de s
d)Ri bosomal RNA associate wi't
from ri bosomes.

21

Whi c h form of DNA S f o
oligodeoxynucl eotides?

a)A

b )B

c )

d)Al'l the above

22

| f a 10 base pai-r doubl e S @O
resi dues, IBOGrwe smachwes woul d be
a )2
b )4
c )6
d )8

23

Whi ch of the heltleowipod yisaca ha
a)Gl ycogen

b)St ar ch

c)Peptidogl ycan

d)Cel |l ul ose

24

How many amino acids are presé
a)3
b )4
c )5
d )6

H /T HHIP
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25|Nobl e | aureat e Li nus Pauling
foll owing regarding protein st
aBeta Sheet of secondary str
b)Ax\l pha helix of secondary st
C)Ami no Acid sequencing techn

d)Quaternary structure of pro

26 Which characteristics ar e t
( MRNA) ?
a)lt i s highly dtaskliengand | on
b))t has a variable | ength of
c)t i s rMtod dedcoDplsex uture
d)t makes up about 50% of to

27 | Which protein structure 1 s piI
strength -axdem®inbi |l ity of sil K
aA-helices

b)Xeratins
ca-pl eat s
d)Fi broins

28 Which statements accumpaoshpynod

bond i n nucleic acids?

a)lt i s refer rsed pthoo sapsh oad i3e's t ¢
b))t only occurs in DNA, not
c)Hl t f or ms bet ween a 5" pho
hydroxyl group

d)t connects two amino acid

29 Which conformatiomosf PNAMI Bet
a)A
b )B
c )
d)AI'l the above

30|Which of these iIs the most uns
a ) mMRNA
b)Y RNA
c DNA
ddt RNA
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Answer s:

H /T HHIP

1 /2 |3 |4 |5 |6 |7 |8 |9 |10/11|12

1314

15

@]
QO
o
O
(@n
o
(o
o
(@

c |d |a

16(17/1819/20(21/22/23/2425/26|27

2829

30

a |d |[b |[c |d |c |d |c |c |b |b |c

Asser tRiemrson Based Questions

The foll owing q+tReshtasiends cauceesnt g\iosnts

stat emeArstseerti on (A) and Reason

selecting the appropriate

correct explanation of

B. Both Assertion and Reason

the correct explanati on
C. Assertion is true but

D. Both Assertion and Reason

option

t he

of

t he

Reason

1. Assertioesn:eXmizlyimt substrate

Reasom:l alhi ne oxi dase @amamotheoXxi @

S

2 . Assertion:
oxygen transport.

Reason:

Haemogl obin

S

Haemogl obin has four

sub

qu

3. Asse@thiedmces
orientation.
Reason: -hRinglk8&shel i ces ar e

bonds.

ims phatve

stabil

-mand

4 . AsserAlilon:bi ol ogi cal
| mper meabl e barriers.
Reas®@dn:ool ogi cal me mbr anes

bil ayer s.

me mbr ai

ar

e

m

ar e
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5 Assertion: Proteins are the str
di ver se bi omol ecul es.
Reason: Proteins ar e ma d e up

nucl eoti des.

6 . Assertion: Larger proteins ali

small er fragmentandschygmotryppsnn
Reason: Sequenators can sequen

acids in one go.

7. Assertion: Enzyme t hat can

hydrolyse nucleic acids.
Reason: Enzymes can wor k under

temperature aodl pgressur e

8. Assertion: The bond formed be
asS®3Pphosphodiester bond.

Reason: The bond I s 5fo® hme @ h abt
previous nucl eotide

an@®H of next nucl eoti de.

9. Assertion: aSindkal ei sceddusaerd d
haemogl obi n.
Reason: The oxygen carrying C

reduced.

10. Assertion: Bil ayer of Phospl
me mbr anes.

Reason: Phospholipids are amphi
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CROSSWORDS

| - |

Y]

Across Down
3. Plasmamembrane 1. Breaks Peptidoglycan
4, Quaternary Structu 2. rRNA
5. Histone
6. Plant Cell wall
ANSWER:
T
r
a
n 2R
|3P‘h]osp|h|o‘lip|i|d|s|
] b
“Hle|m|o|g|1l]|o|b|i|n]|
p s
T (o]
fc|lh|r|lolm[alt]|i]|n]| m
d e
a
s
‘5C|e|1|1|u|1‘o|s e

H /T HHIP
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VERY SHORT ANSWER TYPE QUESTI O

l1./Ildentify the foll owing:

a)The heteropolysacchari de
wall s of

bacteri a.

Peptidogl ycan

b)The structur al homopoplyas
cell s
Cellul ose
2.|Define "1 U' of enzyme activity

Anl U s hactiofi tgheymbi claoat altyg
converagflo®dmoloefsubst rtaproducnbn
mi nute at room temperature (u

3./|Gi ve oseructur al and funct.
carbohydrates with exampl e.
Structural: Cel | wa l | (cel lu
(Gl ycogen) , Energy (Glucose).

4 . /\What is Ramachandran Pl ot ?
Ramachandr an Pl ot S based 0

orientation ag ohonddgepsing whi
orientation of amino acid sequ
beta sheets.

5.1 f t he mol ecul ar wei ght of {
22000D, how many amino acids ?m
Approxi mate weight of one amin
Hence 200 amino acids are pres

6. Why proteins are the most stru
di verse mol ecul es?

Proteins are made up of 20 dif
confer maxi mum combinati ons.

7 .|Name t he sequencing met hod u
protein sequenators.

Edman Degradation devel oped Dby
sequence up to 50 amino acids
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8./\What are prosthetic groups 1in
Prosthetic grouagamsei smal bmei gx
whi chanbe' haemhhaemogl obv nt aonri
compl ex deri vati Vesn ZKynnevsnma ai}
enzymes.

9.|Wh at I S t he contribution 0
determination of protein struc
The first protein t o be seq

I nsul in was seqbamged 5. ynHoe)
Il nvented a met doboei nof sequenc
stepwi se rel ease aonfd aicdtehsttfiifm
t hE-t er miannailmac i d .

1 ' How i s haemoglobin different f
0./The mul t i subuni t Il nteractio
uni que otxryagnesnporter functions
subuni t containing mysaagl ooxbyi gr
storpgetein.
1 |[What is an active site of enzy
1 .| The 'active is that site that leads to product formation.
The active site occupies a very small region in the

enzyme molecule. The substrate has to diffuse  and find
the active site. Once it diffuses into the active site in the
enzyme the substrate molecules are correctly oriented
so that groups are easily transferred leading to product
formation.

1 [What ai phosphodi ester bond?
2./The phosphodiester bond i s-OH

of one nucl eoti de and 5" P
a d j a cneadreobtide in a nucleic acid chain.
1 |'Which property of | ipids make

3. making biomembranes?

| mportantshowiamphi pathi c c h
they have dual properties of
and hydrophobicity (water h
amphi pathic character makes
the formation of Dbiomembranes
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1 [What is Sickle cell anaemia?

4 . /Il npatient s suffering from S
haemogl obin due to an al t-eha
forms string |like structuecaesy
abi loitfthy@ef or B Q.

1 [Fi || I n the Dbl anks:

5. a)l i mportant enzymes are t-br
mol ecul es known as I nhi bit
peri sh. One example is the
i nhi bits the activity of t he
Answer: transpeptidase
b)Under st andibDngs titchteur3e of an e
i n designing inhibitors tha
sites.

Answer: substrate

SHORT ANSWER TYPE QUESTI ONS (3 M

1. Mention any three uses of biol
a)Duet &« heduwadhar aotfhearvi amy
Il nter hgdr ophobi c amdcagn on
exterhnyadr ophi lic portion,
present i deal I mper meabl e
preventing cellul ar conten
outor extracell ul ar const.
entering 1 n.
b)Wat esrol ubl e mol ecul es such
aminaooci ds and salts (NacCl,
freely penetrate t he I i pi
Hence, speci al transport ¢
such as proteins are posit
membrandsactid i tate transpor
c Membranes are the | ocales \
processes csedkckhl lasrecognitio
anegnergy generat pbos pbgrr gthank
pl ace.
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2.|Draw the structure of:
a) Beta D Gal actose

b) Tryptophan

3.|Compare the three forms of RN
total concentration, | ength an
aMessenger RNA ( MRNA) h 4

I nformation to make a prot
unstabl e and -5%c% mpfr i setsa l R

pol ymer . | t s | engt h i s hi ¢
t henga -F®O0 fucleotides.
b)Transfen(tRNAA $ mal | mol ecu
about na@l eoti ddsti shogpgl y
fol ded I nt o anD etabwciat re

angdomprises atohbotRaNAS. %

c )Ri bos oRMA(Tr RNWMHhi cihs8 0 %0 ft h & o't
RNAI,sssociwattehd b c e | s$tructuras

4.  Why are enzymes better over in
a)Enzymes are specific toward:
b)Enzymes <catalyze reactions
of temperature and pressure
C)Enzymes | ower the activatio
t hus have very high catalyti

5.|Give a brief account to expl a
most diverse biomolecul es.

Proteins have diverse function
present I n t he RBC of ani mal
di fferent tglsshiiers ; stMyroes o0XYy(ge
I mmune proteins that provides

bi-oatal ysts and carry al/l t he
cell s.

6. What are the functions of biol
a)Enabl es separate environme
organel | es.
b)Al | ows controll ed exchange
and its environment.

c) Many membranes are sites fol
d)Defence Iis provided by membi

7.|Mention briefly about the pack
A typical human cell is 20 um in diameter. The nucleus
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has a diameter of 5 pm. The 46 chromosomes present

have a total of 6x10 9 bp corresponding to  a length of 2
m if the DNA is completely  stretched. Such packaging
usually involves a process known as supercoiling.
Enzymes known as 'topoisomerases' keep the DNA in a
highly supercoiled state  along with packaging proteins
such as 'histones'.

Menti on t he featur es of B DN
Wat son and Crick model of doub

a )DNA is a double stranded structure.

b)Thet wostrands assa@aniaate - par
manneonatr arnns't o 3 whi | e
runs i n adreg8tion.t o 5

c )The base sequence on one  strand IS

compl ementary to the base
strand

Mention fsometi ons of carbohydr

a)Provides (egnlerogoyse gi ves inst

b)Structgpalysaccharides can

components of cells to pro
rigidity). Ex:

I 1 1iQel |l ul ose is the most ab

bi ospéneand is present in

i v)Pepti doglycan forms <cell

them shape I i ke spheric

(bacillus) etc and preven

10

&Enzymes are highly specific w
ar e DO t h t he hel p of an e X
statement .

Anenzymwehi cchat al yodsg dr ol oyfpir ®t €
cannodt altyhssey dr oloyfru sl acicdbt ho
| botrheactwanemddedr oss a cov
An even more exquispaedci feixcanpy
enzyme which catalyses-alt aei m
alanine oxidase) -adaanohneox Wh
di vided pilanimamgani ¢c whatddml ye
I mn hiendusprioglesmsaksul phaci(dont
proceaswel | as t he Il ndustri a

ammonia (Haber process).

HHID
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a) Why are proteins the most diverse biomolecules?

b) What is the difference between smaller and larger
polypeptides?

a) Proteins are structurally and chemically the most
diverse group of macromolecules found in organisms.
Because they are linear polymers of 20 amino acids.

b) Smaller polypeptides (less than 50 amino acid
residues) serve as peptide hormones such as insulin
and growth hormone; larger polypeptides (50 and more
amino acid residues) perform a diverse array of
activities  including enzyme  activity, muscular
contraction, vision and immune protection.

12

How S protein sequencing 0
sequencing strategy for | arger
Sequenat omasc harne s cwheind lc al It yh B
terminal aamdanpool ypepti de, r el
t héabelalmmdacirdesi due | eaeshiglho
protein shortened by one res
acid is identified by a chro
proceduwrepeadsnhny i mast haumb erf
resi diuheesr ot eomt aHas cdene i dertaic
rel easedaanidrnoomh &-t er mi naheoodt
wi |l le atdot h & e g u e ofctke protein read from N-

terminal to C-terminus. In  practice the sequenator can
accurately read a b o bt0a mi naocc irdesi dues g o
Ther ef otrhep,r oitfeg mrigee < | e av edp ebcy
proteolytic enzymes such as
I nto fragments around 50 aan:
then subyeqguencing

13

Compare between alpha helices
the help exampl es.

Ana-hel ixa ispir al St rduecpt eurr cei  ntagim
contour dl ytpheept i de backhaney
handedi entatailefhandedeMosnat ur

occur pirog ehianvsei glhhanded hel i ces
secondary structur al e lpel neeantt,
sheet l i kewher dovtoumer £ e ct iodtnls

pol ypeptrdoadmeogetBetrd&thel i ces-

H 7T HHIP
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pl eats are stabilbaredls . bySdmdar
occurring i1 nsol ubl d i flkiebrraotw Bnisq
mak @ pt hemaj @mr ot ei nlsextfr a dteir aInxa
sucashair, hooves and horns pr
| i ces. Si Il k which contshetgr
IfK bromade safmai nipyyl eat s. Ha i
Ving s prsitmraulcitkueg e, ar e e xt
retched around curl er s) !
ructures present I n  sil m

k
d peoxnt ensi bl e. Fi br oi n we bosm

14

Draw a | abelled structure
ting all properties.
What wil | be the compl ement

h
S
h
S
S
a
u
a
C
b
SATGACGGATCAGAGS

e
i
a
t
t
n
sed to make bull et proof ves
)
[
)
A

a)orrect | abelled diagr
b)33@ACTGCCTAHGSGTC

15

At whlagtvel s of protein structd

I nvolved i n making bonds?

a H bond f or med bet we e-H CEO
di fferent peptide bonds.
b)Al ph Carboxyl group of pr e
al ph amino group of next ail
c)Si de chains of amino aci ds.

e
a
a

a)Secondary structure (alpha |
b)Peptide bonding in primary ¢

c)Tertiary structur e.

L o

ng Answer Type questions (5 Ma

1.

a) Describe the different | ey

The different | evels of protei
Primary Stimhet drientzear sequenc
a polypeptide chain, the dir
ter mi nal to carboxyl ter mi nal

e
e

Secondary StThuectwuwegul ar arrang
aci ds wi t hin | ocali zed regi on

H 7T HHIP
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Types AHel i aSlkeet s

A Helilxt is a spiral structur
handed and is formed due to K
C=0 group a pepttiradmi nboo nac iodf wni
bond o ftha(m +4o).

a Sheets/ plletat s formed pwhtas

pol ypeptide chain Join side k
hydrogen bonds.
Tertiary  Structure: Proteins made up of single

polypeptides such as the oxygen storage protein in muscle
called myoglobin fold into a globular structure which is
described as it's tertiary structure.

Quaternary SBometpreteins may
more than one polypeptide wher
b) Name the sequencing method
protein sequenators.

Edman Degradati onsevdqiuermnt i ad e ss

and i s used e®seenq uienn attoodrasy

aWhat are the three forms of
The three forms of DNA are |/

b )Wh a 't factors influence the
DNA conformations under spe(
The DNA heHawe canright h an

(B and A confooalnditaindred}mga § Z
orient d3hidBocnanf or ma tDINAn & h 0 u ¢
t o b e t he domi nant form i
conditions such as | ow
conf or matdiofnfadfrloggrkin o wn A-®DN A
formed Thiod fDNE&mM ght - haen d
buwi tals| i ghat gge ameamctétowprt @&
t hi rfdor nof DNA di scover esdynt m
ol i godeoxynucl eotasd-&NAx erf £i
ofa |l ehanded heli xsugwwriseph
backbbaazi-gagppear @he gZcDeN A)
c Which form is the most pr omi
The B form of DNA is the mo:
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ou compare the str
d its rungs?
stranded structat €

dHow can vy
| adder an
The two
adder with the compl ement

|
t
doubHel | cal conformati on.

heungdgfsol arsound nmaangi nary axi
aHow do different organi sms,
humans, di ffer I n t er ms 0
packaging ofir ames 0o mes ?

A bacteri al cel | (prokar
chr omosome. Hu man bei ngs
chromosomes in their somat
col i chr omosome has a ci

Howevehjgher or @&NWi ss misi,ne ar

b )Wh at r dool etopoisomerases and
t he packaging of DNA wit hi

how does this process vary
and eukaryotic cell s?

| n eukaryotic cell s, chr orn
t he nucl eus. Such packagi
proc&s®wn as supercoiling.
"topoi somer ases' keep t heg
supercoil eadl omgatpeat hagi ng
suchhs' hi stones' whi |l e t heg
circul ar DNA of prokaryot ¢
wi t hout histones.

c)l f 2 m BNAohae packaged i
of a 5 Om di ametteére rcha loemwo
havtedbecondensghdw much?

Bya f aco@rd

aHow does the quaternary tr
proteins, such as hemogl obi
uni qgue funcompased t o Si ng
proteins | i ke myoglobin?

Mul ti meric proteins whi ch
pol ypeptide chain (referred
within their subuit sD tsot rfuocrt
description of whi ch I 'S |
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Haemogl obi n, an oxygen tran
erythrocytes has 4 subunits
ot her . The i mportance of th
when haemogl obin I S compa

myoglobin a single subunit
proteins have an organic hag
each pol ypeptide chain wh i

oxygen bi ndi ng; however,
Il nteraction I n haemogl obin
transporter functions, unl i
contai niongd omyn whi ch S ar
protein.

b )l what ways do alterations

n

uch as the formaltibka ofr wsd
i ckl e amaalelmi ai mpact t he f
roteinbaémégl obi axygen traf

The def or meaattieodn icnr t he stru
when the haemogl obin mol ecu
to sickle cell haemogl obi n.
sickle cell anaemia the hae
ami no aci dc hian ni tfsor ms strin

reduci ngxywden carrying abil

RBC.
c)Can y ou di scuss t he signi
structure in relation to it

and di sease?
Expl ain usi ng ex amp me g | afhrig
myogl obi n.

a)How do homopol ysacchari de
het eropol ysacchari des I n

composition?

Il f the polysaccharide is bu
sugar t hen 1t i's call edb wti

t woormoraeiffesegaossugaderi v
resi daeg@ol ymer i z etdnh etpeoelny man
cal lhed eropol ysaccharides
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b )Wh at rol es do pol ysacchar.
organi S, and how do t hey
over al function and struct.
I e, a structur al h g
S t ed I n pl ant s ,undias
0 ule i n the biospher
r al components which

any tissue they are | ocat e
rms of energy which 1ivin
en needed. Gl ycogent drsa gaen

glucose present I n ani ma
ani mal can draw upon

ews sar ch S t he storage

nt s. Peptidoglycans ar e

sent in the <cell wal |l s o

racteristic shape to bacit

OocoT ——fos
o= —— "0

QO ® D X D

c)Can y Oou expl ain t he signi
starch, and pepitmddgeglryrtsancf
storage and structur al s U
organism
Gl ycogen S an I mportant S
present I n ani mal | i ver and
can draw wupon for i ts ener
storage form of gQlacds®epmni
are heteropoly saccharides
bacteri a. These I mpart t he
bacteri a.

Case Based Questions (5 Marks)

1. |A IyYeaol d African American ma
clinic wi t h c o mmltdigrutes amfd e
severe pain I n hi s j oints a
hi story of anaemia and was di
di sease. Physi cal examinati on
jaundi ce. Laboratory tests
el ectrophoresis coincsklilseg enel Ilwid
l . Which of the following best
oxyg-earrying capacity imn
aMyogl obin structure alter
b)Decreased red bl ood cel
Cc) Al tered haemoglobin subun
dDeficiency in vitamin B c
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Answe)y : Alct ered haemogl obin sub

| I .Ho w many pol ypeptides ar
haemogl obin protein?
Answer : Ther e ar e four pol .y

haemogl obin protein.
I I'I What kind of conformati ona

sickle cell haemogl obi n?
AnsweTrhe ymdr i zed hsaieamlolgé obi n
string |like structure.

| V. How does it affect the function of haemoglobin?

Answer: The oxygen carrying capacity is reduced

enormously.

V. What symptoms can be seen i
Anaemi a?

Answer : compl aiand epi satdegue

i n his joints and abdomen.

A 2Beaal d male presents to th

chill s, and a productive <coug
bacteri al pneumoni a. The p
penicillin The pati ent I tnhy
antibiotic works. The physici g
i nhi bits an essenti al bacter.
i nvolved in cell wall synthesi

Il . Whi ch of t he foll owing
mechani sm by whi ch peni
anti bacteri al effect?

binds to bacteri al DNA,
di srupts t he bacteri al

ge.
i nhibits transpeptidas
esi s.

terferes with protein
Amwer : c) |t Il nhi bits transpeé
synthesi s.

Il I . Who discovered the antibig

Answer: Al exander Fl eming
I I T What i-$i llinca Based study?
Answer: Computer based study.

|l V.How can determinati on of
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enzyme hadalesiigming i nhibi't
Answer: The enzyme structures can be displayed in
computers and scientists involved in drug discovery
research can design antibiotics in -silica which can fit
into the substrate binding sites.

The three forms of DoNeA ocaw.e Ldoeo
the figure given below, answer
a)ldenti fy the three forms of
bWhich of these fédramsgear?e r i
cWhich form is formedyi?n | ow
dWhich of these -Honmdnsd? s | ef
e )Whi ch form S present

oligonucl eotides?
a)) ) A form i) B form
bA\ form and B form
C)A form
d)Z form
e) form
Proteins are the most diverse
protein S dettihee dGr fere & mjpw oort d&
meani nggr i mé roy afri me i mpadrThe
monomeric units of prA@ame inims a
Amino acids cont aiNmk) amndmicao b
COOH) functional groups. The
form peptide kPaotdsowheh.
a)l)n which direction the seq
read?
b)Mention few diverse functio
c ) Name the bond formed bet wee
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dWhich technique can deter mi
acid sequence of a protein.
e Whi ch protein gwaesncfed sands eb)

a)Amino terminal to carboxyl
b)Proteins wor k as enzymes,
receptors etc.

c)Peptide bond

d)Edman Degradati on

eMHuman I nsulin by Fredrick S
A monosaccharide consists of
uni tD-Gl ucose S for exampl e
monosaccharide I n natur e. | t
nutrient (under nor mal condi

exclusively glucose for ener g
bl ock of t he pol ysaccharides

OligosacdkRs contain up t o 2 (
uni t s. Pol ysaccharides are ma
net wor ks of monosaccharides

have sever al Il mportant funct.

short (glucose) to midterm (s
ener,gyanot her the provision of
cell walls (structure) such as;s
Sour ce:l edavid. com
a)Name oner em@dumci ng di sacchar.i
bWhi ch anoeofmed Gl ucose is pre
c) Name one heteropolysachhari
d)Name one structure polysacc
e)Give two examples of pol ysa
storage function.

a)Sucrose

b)Al pha D Glucose
c)Peptidogl ycan
d)Cel | ul ose

e)Starch & Glycogen.

H /T HHIP
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Contents of the chapter
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UNI dl I {GENETI CS AND MOLECULAR BIlI OLC
CHAPTBR :CONCEPTS OF GENETI CS
CONTENTS OF THE €HAPTER:

Hi stori cal perspective
Mendel i an Genetics
Chr omosomal Theory of I nheritance
Mul tiple Alleles
Linkage & Crossing over
nati on

X

X

X

X

X S
x Geneti c Recombi
x Genetic Mapping
x Gene I nteracti on
x ExXtranucl ear I nheritance
x Quantitative I nheritance

Gi st of th-e Chapter:

x | NTRODUCTI ON

1. Children inherit thedgenés ol bgi caxp
specific traits, such as some phys
talents, and genetic disorders.
2. The process by which characters ar
generation to next generation is [
3. The diffeteacts oHh individuals of
ot her and from their parents are [
4 The study of scientific facts of h
referred to as Genetics

—.-c

O 92 9 2 O

5.The basic understanding of inheriftga
generationfsg oommmehse studies made by (
Mendel , an Au sotohatame rmonfkoGeneti cs

x HIl STORI CAL PERSPECTI VES

1 Famous Greek philosopher Pl ato angd
the role of heredity i n human beipng
l nvention of the first compound mjc
Il ncreases researchers to | ook Deel
Il nheri tance.
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1717,
ant hus
an
1763,

1809,
qguired
1831,
| | s.
7.1l n 1866,
CExperi me
foundat i
8 Hi s work
namgl de

cogni se
rfor med

on

Vroi

H 1 HIM
rchild produce

caryophyl Il is

Thomas Fai
@ anrdb eatnut sh u s

I nit feirc spraa@s s .

studi ed
parent

kol reuter
the role of both
back crosses.

Lamarck proposed
characteristics.
R o kda rstc olbvreaverd t h e

Joseph

the the

nucl eus

Me ndel
nts i n
of I
was

published his | an
aws of heredity.
i gnored for a | ong

es, Tschermar k and Cor

pl awhi clyblretdti erath e

£l

di scovered ®&héaMeondlieheredity.

9090 n 1902, Sutton and Bover. drew a
bet ween the mendelian factors and
during meiosis and establ i sshed th
i nheri tance.

10. I'n 1906, Bat eson
met hods considering

11. W.Johannsen i nt r o dyuecrdged

x MENDELI AN GENETI CS

1. Gregor Mendel experi meinsem ®atig
to sthielyimheritance pattern of se\
characters such as plant height,
pod col our, pod shape, seed col ou

2. When

@ e n a@&idoc schoev etre r
heredity and

a cross i s made between par

t1®d Owor ¢

contrast.

ng

e

an
vV a

au
I e
fl
r

en

charaaseMenohybsi dc@t be d.

3.

Each

e X i

sts

n

t wo

alternat ¢

4 .

t

5.

Wh e n

I S

Wh e n

gene
t wo s
referred
t wo

mi |
as

di fferent

ar all el es
Homozygous
al |l ela

for
a l
@S

a
| el
f or

t
€S

d

ndi vi dual

|l tHesereteggoes alkl el es

6. The

progeny

homozygous

7 .
rat.i

The

O 1| s

phenotypic

1:

I S
r

pl ant

2: 1

c al
ati

d e skceelnldiemat iboyn sferldm a

| ed

o of

Pure |1
a

ne
monohyl
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8. A Teesscinvolves F1 individuals wit
It helps to determine whether a domi
homozygous or heterozygous for a speci
9 MENDEE®E LAW OF | NHERI TANCE
') Law of Domi samates that out of the
characters , one is dominant & other| I
condition dominant <character I s alway s
recessive character I s supressed
I i) . Law oifoaigrn exggatt he f or mati on of| g
gene separates from each other so that
one allele for each gene
i1 ). Law of indepentikeaceal hseskkestmkent wi
di fferent genes get sorted i nto gamet e
another
Pl RRYY eryy
} |
G.muugvxw
Fl RrYy
Fz Eg'qn .}ny;\—:— :Ry' Sperm
:Y//\G"V,'/"*?"
Ay \nrvv,.f'x\ RrYY, NG (R
1 X & N 17y
i RYy/ nYY/ {mv,; N3
RrYy/ RfYy/ X\ Rle ,‘% 'v:“"m"
O JOGro::
% round
3 Yellow
“Awrinkl«l
% & winkies
Fig. 3. The dihybrid cross between round,
yellow seeds and wrinkled, green seeds
in pea plant shows the independent
assortment of characters in F2 generation.
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12. I ncomplete Ddmi cmarsee of | ncompl
Domi nance, the two alleles of a t
domi n&ntecessive, but the dominan
condition reduce expression, so t
expresses itself partially

( Incomplete Dominance ) Pink

1 { Flower
v

TRed ; 2PIng ; TWhite .

Rr

Red White
Flower Flower
\J

RR rr

RI'

-

Pink Flawer (Rr) | F1

13. Codomi n-awheen both the alleles o
generation get equally expressed
known oadsonti nance . Eg. ABO Bl ood

x CHROMOSOMAL THEORY OF I NHERI TANCE

Proposed by W. Sutton & T. Bover.

1. The hereditary factors are carri g
contains chromosomes

2. Chromosomes are present in pairs/|.
3. The sperm & egg having haploid seg
establish tteatdaiploid

4. The two alleles of a gene pair a
on homologous chromosomes in a | in
chromosomes of each ckelnld tihner o mauts
genes of each ki nd : one I n each
C

hr omosomes

5. Homol ogous chromosomes synapse
separated to pass i nto different C
segregation and independent assort me
A gamete receives only one chr omo
has only one gene for a trait The
fusion of gametes
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-
Y = Yellow Seeds
y = Green Seeds
j R=Round Seeds
4 N r = Wrinkled Seeds

Chromosomes
Replicate

N
Meiosis |
@ Meiosis Il
Gameies l l l l l l ‘

1/4 YR 1/4yr 1/4 Yr 1/4yR

x MULTI PLE ALLELES
Al l el es or allelomorphs are

H /T HHIP

t he a
present samet hecus on the homol ogo

Some genes have more than two al/l
referred to as multiple alleles.
the two alleles, one each on the
and a haploid cell Ic®elneéains only
x DNA sequencing studies have revea
pol ymorphism (due to allelic diff
many organisms including us. One
every 1000 base pairs of DNA one
di ffererin lmemtywe wo i ndividual s. Ma
woul d not have phenotypic consequ
certainly be useful in DNA finger
Table 1. Some example of Multiple
pl ant s
Trait and Or;nism Gene symbol - Phenotype
Eve colourin Drosophila__ wiw ' White
Wow! Apricot
Ww Cherry
W Blood I
WT/W* Wine

W™ w™ Stellenbusch wild type

! 7&0001 group in human beings (Wi
1°1°

1%1°

1°41°

1°n°

ol»lmlm|> >

1°/1°

E—

x LI NKAGE AND CROSSI NG OVER
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1.0nly
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nor mally show the i
i n many ways that the seven pairs
he studied in the p

those genes t
ndependent

ea plant,

HNHMm
at are | ocated

ass

wer e

chr omosomes olfhapge i s why he was
expected 9:3:3:1 ratio in the
2Linkage is the phenomenon of
and to retain their parental
(alleles) presendamenndtrmalslayne
not show independent segregation
|l i nked together (called as |
4. The characters controlled by
characters

3.Genes

5Crossing over is a process of
segments betswesetnernocnhr omat i ds

homol

ogous pair of chr omosome

6. The analysis of the frequency

genes

on a

all ows the estimation o

di

ab
h

I nhe
comb

nked
| i nk

I nt

(cl g

S

of
foor

e

chromosome. The reemcombisn aneias
by analysing the number of di
parent al types versus the nov
segregating populations originat:
i ndi vi dual

Fig. 7. Simple inheritance of two pairs of alleles located on the same chromosome pair (linked genes).
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Melotic chromosomes Melotic products Homologous Chromosome Recombinant
2 _E = 3 e “B_" = cht(;rlr;:eo(;nes crossover chromatids
mﬁs jﬁ~ : =0 i z y | Parental
e ——— |
et =0 b 2 | Parental [> |:>
m“:‘s :HiA—v s [ =0 A—;bm Recombinant
:em\M —)tlal-uéi..‘ - | =0 '~_,_.=_-uL 1Rﬂnh)nanl
" j_i_m___“i <=O-va-—=——_ Parental
/ Fig. 8. Recombinants produced from meiosis in which non-sister chromatids Non-recombinant
cross over between the genes under study (linked genes). Ehiomais
GENETI C RECOMBI NATI ON
1. Genetic Recomsbyi nbaet idoenf i ned as t he |ex
genetic materi al bet ween homol ogous |ct
of DNA of a chromosome are exchanged v
of pair and thus, it generates new cor
2. Geneetciocmbri nati on gives rise to di f|lfe
existing allelic forms (multiple alljel
genes in a species.
3. Recombination is the basis of treine
reproducing organi sms.
4. The proexsasl ofeproduction is desi gn:c¢
practically I imitless combination of| ¢
selection has operated for millions |of
genotypes.
5. New combination of genes is produc¢e
formaandenrti |l i zation that forms a new
x GENETI C MAPPI NG
1. T. H Mor gan was t he first scientlis
bet ween gPmesopmi la in the year 1911].
this phenomenon wasese@rcd ooft hgenes |or
chr omosome. Mor-gank eamgd fcound numer ops
characteristics associated-ctaddetdhdri |nik
groups
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eyes, miniature

of ttrhaitthse tsheat over

sed the opinion

the combinati on

ar di stance al on

ping can be best

three genes A, B

of separation Db
and Cblthem ietst

genes A and C.

eny and is known

ssed i n the unit
hl'y one percent

e t wo genes.
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Genetic mapping NHGRI FACT SHEETS

genome.gov

Genetic map

Cytogenetic map

Physical map
150 Mb

DNA sequence . . .GATCTGCATGCATGCTAGCTAGCTAGCTAGCTAGAGCTTCG.... Bases

B e

CONCEPT MAP

TEST CROSS

[ MONOHYBRID ]

Law of dominance
Law of segregation

Law Of Independent Assortment

l— Mendel’s law of inheritance

I CODOMINANCE ]

INCOMPLETE
DOMINANCE
[ ponT muTATION | ONE GENE
MUTATION PRINCIPLES OF | INHERmANCE |
INHERITANCE
CHROMOSOMAL / [—]
ABERRATION i
SEX DETERMINATION I l GENETIC DISORDERS I
/ | omvriocrOss |
XX X0 — 2z PA
Female Male XY Male Female
Female Male
Eg. Grasshopper Eg. Man Eg. Bird

l
| MENDEUAN | [ cHromosomaL |
l

Haemophilia DOWN'S SYNDROME
Sickle- cell anaemia KIINEFLTER’S SYNDROME
Phenylketonuria TURNER'S SYNDROME
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EXPRESSI ON OF TRAI TS

determineS/v @e n Qtpr wmes

Cﬁen otypes @vi ron mED

‘ Types of
\@terozngD

ez\\"' > ol

2 5 TWO 2‘\\e\e
Types of 3 g expressed
£&
Q F
dComplete Godomlnance
Recessive ominance |noqmplete
domlnance

QUESTI ON BANK

MULTIPLE CHOICE QUESTI ONS (1 mar

Q. Me@& dledaw of | ndependreanltd Asgomad nfem
| oc ated on

a) MNwomol ogous c¢chr omobs)oHoemol ogous
chr omosome

c)Extra nuclear genetic materi al

Q.2 What would be the genotype of th
the phenotype i

1:1 proportion ?

a) Aa x Aa b) AA X dAAAa x aa

Q,3 The recombination frequency betw
as foll ows :
| . Between X & Y is 40%
Z & W is 10%
| n that shows the <c

I I Bet ween

Select the opti
W, X, Y & Z genes

on the chromosome .

a)-X-Z-W b)-W-Z-X C)-X-Z-W d)-X-

o

Q. 4.1l n Antirrhinum RR iIis phenotypica
Rr i s pink.
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Select the correct phenotypic rat.i

cross is performed
bet ween RR X Rt
a)lred: 2pink: 1lwhite b) 2pin

c)ed: 2pi nk) Al | pi nk
b)

Q.5 I n a dihybrid cross, I f you-get
a) the alleles of two genes are i
b) it 1 s a multigenic inheritance
c) It iIis a case ogf multiple alle
d)the alleles of two genes are se

Q.6 Person having genotype | AI' B woul
. This is because of
a) Pl ei ot rbo)pegoo mi nance
c)segregad)iiomcompl ete dominance

Q7 Distance between genes & perce-nt g

a) a direct rebataonshvprse r el i
I re

at
c) a paralle | ati onship d)
Q.8 If a plant with genotype AaBb is self  -fertilized, the probability o f
getting
AABB genotype will be (A and B are not linked)

a)1/2 b)l/4 ¢ 18 d) 1/16

Q.9 9:7 ratio in the F2 generation represents

a) Incomplete dominance b) Co-dominance

C)Epistasis d) Complementary interaction

Q.10 An exception to Mendel 6s | aw is
a) Independent assortment b) Linkage

c)Dominance d) Purity of gametes

97




. A20SOKy2ft 238 H T HMP
Q.11 Homozygosity and heterozygosity of an individual can be
determined by

a) Test cross b) Back cross
c) Self-fertilization d)All of the above

Q.12 If a colourblind woman marries an average -visioned man,
their sons will be

a) Three -fourths colourblind and one -fourth normal
b) One -half colourblind and one -half normal

c)All normal visioned

d)AIll colourblind

Q.13 Farmers planted 200 kernels of corn and produced 140 tall &
40 short plants.

The genotypes of these offspring are likely similar:

a) TT, tt b) TT, Tt, tt c) TT, Tt d) Tt, tt
Q.14 What if the 25th codon (UAU) of the gene encoding a 50 amino
acid polypeptide is mutated to UAA?
a) A 24 amino acid polypeptide is formed
b)A 25 amino acid polypeptide is formed
c)A 49 amino acid polypeptide is formed

d)Two polypeptides of 24 and 25 amino acids
are formed

Q.15 In most species, mitochondrial DNA is passed down from
a) DNA b) Mother and Father

c) Father d) Mother
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SHORT ANSWER TYPE QUESTIONS SA -1 (2 marks)
Q.1 Define genes, all el es, homozygo
cross, dihybrid
Cr oss

Ans. Genes: The basiktihereditary uni
Al l eles: The different forms of a ge
Homozygous: When all the alleles of
Heterozygous: When the alleles of a
Monohybri dAmoowsbBybridscraosbsr eedi ng
bet ween parent al ganse rtahtaitond iofrfgearnii n

trait.

Dihybrid cross: A dihybrid cross is a breeding experiment between

parental generation organisms that differ in a two given traits.

Q.2 What are oligogenes and polygenes?

Ans. Ol i gogeentebat Aroduces or signifi
expression of a qualitative heritahbl

al one or wi t hgeanefsew ot her

Pol ygenes: A gene whose individual e
small to be observed, but which can
produce observable variation.

Q.3 What are the Mendelian Laws of g
Ans. Law of Memidred ncse:Law of Dso mti ma
recessive alleles will always be mas

Law of SegregatTlhe bdw gefneSegregat.i

every individual organism contains
t hat these alleles segregate c(hs etphaar
eacthameecent ains only one of the alle
Law of I ndependedtheAdawr bimnehtihdepende
Assortment states that alleles for s
i ndependentanyotonferonfer om parents to o

Q4 What were the reaso®mssbebess? Mende

Ans.
a)Sel ection of Dbisexual pl ant .
b)Record keeping and mat hemat: i

c)Study of one character at a

c al

ti me.
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Lucky in sele
chr omosomes.

cting traits that

Q. 5What S t he di fference
chromosomes?
AnsAn autosome IS a chr omosome

chr omosome) .
same form but
member s of an
thereby deter

Aut os omes

di ffer dirmplmiod heeael |
pair may

all osome
mi ne sex.

appear i

Q. 6Wh at S t he di fference b e
nheritance?

wi t h quanti tati
il on of many gene

guantitative i
AnsThe trait
causedelmyr egat

effect. At t h
mi nor environ
foll ow Mendel i

or t wo genes.

Gi ve s omel eesx a
guantitative i

Qualitative i1 nheri

e s ame t i me t he
ment al ef fect s w
an | aws and ar e

anfp traits

contro

nheritance?

tance: Bl ood

Quantitative:coSlium & eye

Q. hefine gene

mapping

Def i@enti morgan (CM).

AnsT-hédasis of
the simpl est
order on a c¢h
We know the d
bet ween genes
di stance betw
the recombina
known as t he
centi Morgan (

by taking an €

gene mapping can
of t h

exampl e

romos o me.
egree of
B and C,
een genes

ree genes

tion frequencies I
genetic distance,

c M) .

One c¢cM corr erspopwghdlsy toone per cent
frequency between the

Q. 8 Expl ain
environment al

t he r el
control

tlhent o te sthioma
A and C. Di st
n t he
whi ch
reco

t wo genes
ation bet ween
I n gqguantitatiy

eparation bet

H /T HHIP
wer e

bet we er

t hat
n pa
p,ai
di f

be be
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AnsPh= G+ E, where P is total phenotype

E is theneewni al effect

Q. Pefine lIlinkage and crossing over.
AnsGenes (alleles) present on the same
not show independent segregation becalt
| i nked together (called as I|Iinkage) |(F

ofassortment during meiosis due to the
Il nvol ving breaking and rejoining (exclt
bet ween homol ogous chr omosomes

Crossing over is a process that break:s
the genes present The cahmooumots oonfe ss,uc h| c
over depends primarily upon the distjar
Q. 1i agrammatically show crossing ovier

Ans. Li nkage

Crossing over
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SHORT ANSWER TYPE QUESTIONS SA -1l (3 marks)

QlExpl ain sexhlkernkadce with some exsag

Ans. Genes that are carried by eithe
be sex | inked. Men normally have an
chromosomes, while wo@enckavel ywmeXK'
chromosomes, thgyoaee tbdiimikkerdit Y

traiMesn and women c4anmnngketd tomesXsi nce
Il nherit X chromosomes.

Egcol eburi nd&é&élaae mophiinl ithau manso |l @ ye
drosophil a.

Q. What i1is Linkage? How do&ésliaw ofiall
il ndepermdesmtrt ment ?

Ans. Genetic linkage is the tendency
on a chromosome to be inherited toge
of sexual reproduction.

It challenges | aw of independent ass
al | genesnasgemdentl y and new combin
F2 whil e

Q. Vhat iIs crossing over? How does r e
depend upon crossing over?

Ans. Chr omosomal crossover ekehanmges €
genetic materi al bet ween homol ogous
recombinant chromosomes during sexua
pachytene stage of meiosi s.

Recombination frequency i s a measure
used i n the creia¢iloinnlodgea mametRecom
frequency is the frequency with whic
crossover will take place between tw

Q. What are multiple alleles? Give on

Ans. Mul ti plies ad |l ¢ lypeMeanfdel i an i nhy
pattehmt Il nvol ves more thanaljluetlteast
usually code €¢bar actcermitatiinc i n a spe¢€
all el es, t hat means thehenoswyppmsleahb
depending on the dominant or aielcelslsa
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the traitdamidnanice tpolaetendi vidual a
when combined together.
The human ABO blood type I s a good e
Q.5 Expl armmols® mah t heory of inherit
Ans. The chr omosomal theory of I n
i ndependently by Sutton and Boveri
a)li ke homol ogous chromosomes all el

b)Li ke homol ogous pair-r 0
dur ignagmet e for mati on.

Li ke homol ogous pair of chromosomes

Il ndependent| vy

Q.6 Differentiate between codominanc
Ans. | ncompl et e: dbmi ntahnec e s nAamptdir rarghoin
majusa cross between a-fhowezegoypd aw
homozygoufsl orwmed ed pl ant wi | | produc
fl ower s Thi s type of rel ationshi g
heterozygote phenotype intermediate
phenotyped,li midsompl et e dominance
Codominante which both alleles are gi

i n the heterozygote. Eg. ABO bl ood g

Q.7 Expl ai n-Weh en b&aidghyw i n

Ans. ThedWeHdanberg states that allele
frequieens in a population wil/ remai n
generation in the absence of other ¢
mutations and i f there is random mat
Q. ®efine test cross. Derive the valu
And#A Test cross involves Ftebsnadvei gdacte
't helps to

determine whether a dominant pheno

heterozygous for a
specific allele

f chromoso

bri ef.
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Parents (Homozygous) Parents (Homozygous)
Tt X tt
-
Genotypes (Tall) X (DWt;I"f) Genotypes (Tall) (Dwarf)
Gametes @\ /@ Gametes
:Um
Fsrato=1:0 F,ratio=1:1 Dwart
(A) (B)
Q. 3aking an exampl e of your
choice prove the | a'w rﬁ"
Il ndependent assort menu-tm-m < (v
Y
Ans Di hybr-Tddecr os B vy
alleles of two (or mo'»f-e.)/\d..l. fvdfmer ent
g e n e S e RRYY 3
get sorted irM(J'game%es""ﬂ
i ndependently of onée &not’he =
ReYy mr, U Yy "'A vy v.n:::
mvno Yy _\);M_'
C—— ~, Q wn.:-ﬂ»a

Fig. 3. The dihybrid cross between round,

yellow seeds and wrinkled, green seeds
in pea plant shows the independent

1u-oﬂmBﬂ of characters in F2 generation

Q.10 What do you mean

extranucl ear i nheritance ? What ar e
AnsT.he inheritance due to the agsemes

and not on chromosome (mitochondri a
Extranucl ear or Cytoplasmic I nher.

The characters controlled by cytopl a

i) Lack of Mendelian segregation
) Governed by mitochondrial or
) They show maternal Il nheritan

transmitted only by ovules(uniparent
some exceptions where male parent

taytoplasm. (biparental)
Eg-l nheritance of | eaf wvariegatio

a
c h
ce

n

Il nheripancern of petite mutants of
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LONG ANSWER TYPE QUESTIONS (5 marks)

QlWhat are addiotaidwd fggemnmde | nt eracti on
Ans. Additive genetic effects [Ratio
guantitative inheritance such that t
alleles at two or more gene | oci ar €
Il ndi vidual effects.

Non additive I nteraction:

Epi stasi i sEpissttdne i nteraction of di
particular trait in a nonadditive wa
that a great many traits depend on e
number of different genes.

Compl ementary genRatiinot:é mbaol ivers [t wo [
nosal |l elic genes. When dominant for msg
I n complementary gene interaction ar
expression. But, 1 f they are present
phenotypic effect.

SupplemgnGane interaction [ Ratio: 9:
no+al |l elic genes. One of the dominant
Second dominant gene expresses itsel
ot her dominant gene of a pair. Cwoia}
of mice follows supplementary gene i
Domi nant E@di28tlasRast i[o]: When a domin
| ocus can mask the expression of bot
recessive) at another | ocus, It i s K
ot herdswort he expression of one domin

H /T HHIP

masked by another dominant gene.
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organel l e
parasites
Shell CoOi
spirally
cl ockwi se
call ed de

S such as mitochaondmioan zred |
|l i ke viruses or bacteri a.
l ing I n themnaaail s
coil ed. Il n most <cas
, I f viewed from ap
xtral. However, I N
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Parent generation(P)  AABB X aabb
(Triangular seeds) l |(ovoid seeds)
F1 generation AaBb
(Triangular seeds)
On self-crossing, the F1 generation, the gametes obtained are as follows,
AaBb X AaBb
v
AB Ab aB ab
(Triangular) (Triangular) (Triangular) (Ovoid)
Male AB Ab aB ab
Female AB | AABB(T) AABD (T) AaBB (T) AaBb (T)

Ab | AABb(T) AAbb (T) | AaBb (T) Aabb (T)

aB | AaBB(T) AaBb (T) aaBB (T) aaBb (T)

b "Aa8b (1) Aabb (T) | aaBb (1) aabb (0)

RATI6Q5: 1

Q. Explain in brief the extra nuclear
exampl es.
Ans.; Extranuclear inheritance or <cy
transmission of genes that occur out
most eukaryotes and is commonly know

(gas
es t

ex ilosf th

S o0ome

trop
he d

S Na

106

e > un ~

—



. A20SOKy2ft 238 H T HMP
counter clockwise or sinistral. Bot h t
by two different types of geneticallly
dextral cleavage, anothh@gre.being sini|st
Chl oroplast inheritancendchovhrpleagmat ed
Mi rabilis contains three types of | ega\
| eaves or branches having chloropl as|t,
branches having no chloropl asav,i n(g3) |Ve
| eukopl ast i n white (pale) areas and c
The nature of maternal | eaf type decic
Petite I Mheepetti te mutants in yeast |
source such as glucose and (priedwud)lee s me:
when grown on sugars such as glucoseg. ¢
observed only when such yeast —<ul tur|jes
containing environment; so it iIs concl
a defective aermbchanelk@mspegedtiareys di f 1 e
wild type, called grande and are char e
Il nsensitivity to inhibitors of aerohbic
absence of cytxpchr amels aanumber of ot he¢
mitochondri al resp(iriait)oriyn ceonmpylneetse dile v
mitochondria; and (iv) | ack of stainat
The petite musagtregaamnomal, they fol]| o
segregation and, therefore, presumahbl
genes. Theybeaenawe qad tsat i vsee g rie gead,i oweatl r a
chr omosomal The genetic basis of peti
factor which may be absent or defect]i\
vegetative petite can be neutral or |it
neutral apreet intoets transmitted while supp
transmitted to a fraction of vegetat]i\
Q.3 A dihybrid heterozygous tal/l and
with the double recessive plant. (i) \
(ii) Work out the genotype & phenotype
(iii)What principle of Mendel I's i1 ljus
Cross?
Ans: When a dihybrid heterozygous tall
crossed with the double recessanwvespljar
I's this?
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Ans: This type of c¢cross is known as

genotype & phenotype of progeny
[Doukle heterozseons  [Double homaozyeons

Fy Dibhorad] recessTve parend
Testemss  Yellow Round Froan W¥inidad
Lrenotypes b YyTE
- . L L :
TVpes of YE Yr vEow Wt
Crame 25
VL. V1 R 7
b Yy YyRr [ vy
Testemas w | fellow | Baliow (Freen | (Freen
Progeny Ropnd | Wrimkled| Round | Wrinklad
1 | ] S|
5% 5% 3%, 25%
(ii1i) What principle of Mendel I's il
cross? Ans: Through the ri@s®Frinofpte
l ndependent Assortment is illustrate
i n the inheritance of contrasting ch
of characters segregate independentl

pair of characters.

Q.4 A double re cessive plant was crossed with a dihybrid
heterozygous round, yellow seeded garden pea (Pisum sativum).

a. What type of cross is this?

b. Find out the phenotype and genotype of the progeny

c. Which of Mendel ds principles 1is
of this cr 0ss?

Ans. (a) When a double recessive plant was crossed with a dihybrid
heterozygous round, yellow seeded garden pea (Pisum sativum)
then, this type of cross is called a dihybrid test cross.

(b) Below given is the Work -out the phenotype and genotype of the
progeny -

108
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Gametes ,,@.@ b @

Gametes  RY rYy ry
F, progeny ry Rryy Rryy rrYy rryy
Round, Roundand Wrinkled Wrinkled
Yellow Green Yellow Green
Phenotypic ratio ; 1 ; 1 : 1 P
Genytopic ratio ; 1 ; 1 : 1 P

(chhrough the result of the & impryibmaeidplt
of independent assortment iIs il lustrjat

COMPETEN&EZBASED QUESTI ONS

Q. The human male never passes on theg

his son. Why is it so?

Ans The nhaumeammever passes on the gepne
his son because the gene for haemophil
chromosome. A male has only one X chrc
from his mother and the Y chromosomeg f
mal e passelsrdrmesXme to his daughters| o
and not to the sons or male progeny.
Q.2 A woman with an O bl ood group marr
bl ood group (i) Work out all the pos|si
of the progeny. (ii) Digeuss the kiamdae
and the progeny in this case.

Ans: When a woman with an O bl ood grjol
AB bl ood group then

(i) Work out all the possible phenot\yr
progeny.

Ans: All the possible phemndty peé ®oaf |t
groups A and B and genotypes of the |pr
because blood group AB has alleles A

which on the cross gives both types |of
the genotype of progeny Fwm® hegereesA |A
Mot h&& rgenes: 11 Therefore, the cross, w
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Mot h& rgeE e s i [
Fat lergebnes
|A |A] [A]
|B |Bj Bj

ot}

YI

‘N

(ii) Discuss the kind of dominance i
I n this case.
Ans: Il n t-menaborned &asne, of helomi nance
parents and the
Q. 3A man with AB bl ood group marri es
bl ood.
(i) Work out all the possible phenot
progeny
(ii) Discuss the kind of dominati on
case?
A s When a man with AB bl ood group |
group blood then (i) Half the progen
genotype A O | I & half the progeny
genotype B O | |
(i) I n this case bot he tdhoemigneannets OAv e
gene therefore the progeny shows ei tjhe
i n parents both the dominant genes a
phenomenon is called codominance.
Q. tudy the figures given below and
Cross A
? o
y w ytwt
C-T._'OU (o o commes @ o]
my-wcn b —
Yellow. white Wild tvpe
in
? o
ch;w s _— (Parental)
- - — * !
White, miniature Wild type
lIdenti fy in which of the crosses,
the genes is higher. Give reasons 1in
(Foreign 2014)
Ans:
The strength of I|Iinkage i1s higher in
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because | ihnlgdhgege iwhen two genes are [
same chromosome than those genes whi
the chances of c¢crossing over or reco
the genes are |l oosely Ilinked.
Q.5 I n a dihybr-ededyopaedil ewdvi t emal e
Drosophila croeyed, wibtodwreedd mal e Dr o $
producedgemerFati on 1. 3% recombinants
with parental type combinations. Thi
deviated fromx>Meenet y minc Fdi Expradny a
giving reas&G&nosbMergyani on.
Ans:
The results obtained were due to the
i n which two or more |inked genes ar
frequency of recombination in a test
epected 50%. & ne xMoerrgiaame nt on Dr osophij
eye colour and body colour show | ink
over during gamete formation. Hence,
greater ratio than that of recombi na
ASSERTIOQRNEASONG QUESTI ONS
Q.1 AssEr tgiaoneit e contains a single al
Reason: During gametogenesis, the
segregapga&ssiomgaictht gamete at randor
AnsA-Both A & R are coroweckecaneéxRI| iaga
of A
Q.2 Asserti@i: cllmcftkowr snapdragon pl
bet ween a homozfylgoowesr exdhiitredi vi dual a
re-til owered one prlodweresd ppin&nt s.
Reason: I n these plants, tmedflbywe
three alleles.
Ans:0AC i s truef a@oluge.R i s
Q.3 Assertion: I n a person with AB b
carry both A and B antigen on their
Reason: Thle& 8t hael eproduce AB Dbl oo
codominant ame dxphessed.
Ans-Both A & R are correct and R is
Q.4 Assertion: Frequency otfhanmhessi ng

observed fregq

uency of
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Reason: More than one cross over
bet ween tbéeérsameéei ds.

Ans .-l fA both A and R are true and R I
A .

Q.5 Assertion: A woshuaina ginsa nc aopfa brleef uosf
own a chalhas wihl ood group O. The man
and woman has A.

Reason: She gesnertiidthat!l cag:p be t he f a
chil d.

AnsA both A and R are true and R i s
A .

Q. 6 Assertion: Therey ionexgperes sofont o
character in Mendelian monohybrid cr

Reason: Il n a dissimilar pair of fac
domi nates the other.

AnsBAssertion & Reason both are <co
correct enxpofanagsertion

Q.7 Assertion: When the two genes in
on the same chromosome, the proport:.
combinations i s muc hpahriegnhtearl tthyapne .n o n

Reason: Hi gher parent al gene cdomb

to crossing over bet ween two genes.

Ans ALsertion I s correct statement
statement

Q.8 Assertion: Haemophilia never occ
Reason: Genes for Haem&€phioimioa oime c ¢

Ans .-ABsertiomgistarement but reaso
statement .

Q. sser tMendel us-edeedurg pea | ines
pollination feampehi snegpeseti ¢ studies.
Reasomr sever al ge nddrmrateido mg, | a nter d

stabl e tr ai tanidn heexrpirteasnscieo n .

AnsA-Both A and R are true and R i s 1
A
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Q.10 Assertion: I n human the genotynp
alleles (AABBCC) will express darkes
Reason: |l n a polygenic thheit, phe
contribution of each allele.
AnsA-Both A and R are true and R is {
CASBTUDYI
Read the following passage and answe
Hybridisation experiment carried out
tal l angpgedwaptnts to study the inher
collected the seeds produced as a r ¢
them to generate plants of the first
generation is also called the Filial
observed It htante aF1 progeny plants wer
parents; none were dwarf (Figure 5.3
observations for t hedhea hfeau mpdaitrhsato ft
al ways resembled either one of the p
ot her pmarse mtot seen in them.

I I f a plant heterozygous for tall/l
homozygous dwarf plants, what wi
pl ants produced in F2 generation
i t(?2)

Ans . Tadbl0 %4Dwa)r f 605Q tPhenotypi-t: Lati o

Genotypid:Ratio

Test Cross
Il I . At what stage the separation of
hybridisation &@GsppiemciMgheledf seg
Ans. Gamete formati on
I I'Il.n a monohybrid cross the F2 pro
tal l pldanjts an
proportion dwarf plants, what i s
plants in F2 generation? (1)
Ans50 %
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CASBTUDYI |
Mendelian disorders are mainly deter
mutation in the single gene. Thedhe d
of fspring on the same |ines as we ha
i nheri tance. The pattern of inherita
can be traced in a family by the ped
and prevalent Mendelian di setder $ i dmn
Siclcled | anaemi a, Colour blindness, i
Thal assemia, etc.
|l . Which disease related to blood d
di sease? (1)
AnsHaemophilia
Il I .Cystic fibrosis iIis an autosomal
What ar e ntchees adhhaat the child woul
I f any one of the parentsdg s(eaithe
carrier of the faulty cystic fib
AnNs 0 percen t Cross A Cross B
9 c Q c
1 11.f the father i nwa yw wom_owom
family has g [Beventa mm Wild type m;w Wild type ©
di sease whi
mot her S normal,8 ld ? ld
wW m
t he daughteﬁgersratwon.,ﬂ_y _ == L=
ar e I n h er I t e d yllld type Yellow, white aildtyll'.’ne lvnv:::::iure
this disease and Gametes !
not the sons. X Y
Name this type i i LI 2
d| sease r) G| vV e a rrlildtype white Wild type miniature
| i nked r ecC ergeheratioh Elomwhie  yelow minaure e
chromosomal yrwe o yw wtomt Wt om
d Isor d er. ( 2 ) zll‘l'tlitype uyrh:le >V‘7ildty:::“ \mvilniatu:‘:’J
. yw y wt +
Ans . -ISiexked ——— S - S g
yw yw W m W m
d 0 m| nant ’ C 0 I or Yellow, white yellow White, miniature  white
bl i ndness, Haemophilia
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CASBTUDYI | |

During a study of gehesjitbaeaaehef &awh

to perform an experiment. The studen
bodi ed female Drosophila with a red
Drosophila (i.e., wild). They obsery
Frgeneration had 1. 3 peancdendSt8 .r7e cpoenrbcie
parental type combinations. The expe
shown in the [NouwenDdmigruaret. wil d type
represented with (+) sign in supersc
() In the given experiment, identify the linked genes ? What ar e

linked genes

Ans. Genes for eye colour and body colour are linked ( 1)
Linked gene remain together , are inherited together & retain
their parental combination in the progeny

(i) Genes white eyed and yellow bodied located very close to one
another on the same chromosome tend to be transmitted together,

what do we call them? (1)
Ans- Linked genes

(i) State any two conclusions that can be drawn from the above

Experi ment? (2)

Ans.(a) The physical distance between two genes determines
strength of linkage
(b) The physical distance between two genes determines frequency

of crossing over
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CHAPTBER :GENES AND GENOMES: STRUCTU
FUNCTI ON

x DI SCOVERY OF DNA AS GENETI C MATER

1.1n 1928, Frederick Griffith studied the bacterium
Streptococcus pneumoniae (also called Diplococcus
pnemoniae) that causes human pneumonia.

2.There are two strains:

a) one of the strains has polysaccharide capsule on cell wall.
This strain gives rise to smooth edged colonies when grown on
appropriate media and are thus called ' Type S '. Such strains

are virulent.
b) mutate strain, give rise to the nonvirulent form that lacks
the polysaccharide capsule. They produce rough -edged

colonies on appropriate media and are thus, designated as
0Type RO.

A.GRIFFI THG S EXPERI MENT

1.When the R strain was injected into the mice. The mice
survived as R cell were avirulent strains.

2.When the S strain was injected into the mice. The mice died
as the S cell were virulent strains.

3. when he killed some virulent S cells by boiling them and
injected these heat -killed S cells into mice. The mice survived,
4.when mice were injected with a mixture of heat -killed S
cells and live R cells, the mice died as a result of
pneumococcal infection. & Furthermore, the bacteria  isolated
from a mouse that had died from such a mixed infection were
only of the S type.

0 These results showed that the live R cells had somehow
been replaced by or transformed to S bacteria.

0Conclusion: 6Transforming princi
debris of S cells which is responsible for the observed
transformation of R cells to S cells.
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Hypothesis: Material in dead bacterial cells can transform living bacterial cells

Method: m

®o @ % 08 ® Y
n e L e o @ 2.0
Living Living Dead Mix:
S strain R strain S strain Living R strain
(virulent) (non-virulent) (heated) Dead S strain

S | ! ! !

Mouse dies Mouse lives Mouse lives Mouse dies
Has living S strain No S strain No living S strain Has living S strain

Conclusion: A chemical substance from one cell is genetically transforming another cell

B. IDENTIFICATION OF DNA AS THE TRANSFORMING
PRINCIPLE

AThe nature of transforming facto

Avery, Colin MacLeod, and Maclyn McCarty in 1944.

AThey prepared a filtrate of heat  -killed S cells and treated it
with hydrolytic enzymes that degrade: DNA, RNA and proteins.
A C eflitrhte treated with DNA degrading enzyme lost its
transforming ability. But those treated with either RNA or
protein degrad ing enzymes retained the ability to transform
the R cells into the S cells. So the transforming principle was
identified as DNA.

C. 1. A Hershey and M. Chase performed an experiment using
bacteriophage T2 in 1952, which finally proved that DNA is

the genetic material.

2. Bacteriophage T2 is a virus, which infects the bacteria
Escherichia coli.

3. This virus is made up of DNA and proteins. When
bacteriophage infects bacteria, complete virus does not
enter in the bacterium but only some part of virus.

4. After some time the bacterial cells lyse and large number of
phase particle are released.
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D. THE HERSHEY -CHASE EXPERIMENT:

1. In experiment one, they specifically labelled the DNA by
growing them in presence by radioactive isotope of
phosphorus. As the protein does not contain phosphorus only
DNA was radiolabelled.

2. In another experiment the virus protein was specifically
labelled by radioactive sulphur containing amino acid cystein.
AT h e s e -labelediviuses were used to infect the E. coli.

AAfter certain period of time coa
the bacterial surface by physical shearing.

AThe bact er iepdleted bylcénsifugat®rr leaving

viral coat in supernatant. The supernatant showed 35S

radioactivity.

A whereas the bacteri al pell et sh
ATherefore it was confirmed that

the bacterial cells not protei  n and DNA of virus was
responsible for the formation of large number of viral progeny.

Hershey and Chase experiment

“‘e"q’h“’g Radioactive (32P)

dxoactne é’s lavelled DNA
labelled

protexn. capsule

q ﬂ IO q l p 2. Blending
-9" -

No Radioactive (”S) Radioactive (3‘P)
detected in cells $ detected in cells

QE Radxoacn\e ) No Radaoactn.'xty p p

detected in supernatant | detected in supermatant

1. Infection

x DNA REPLI CATI ON
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1.James Watson and Francis Crick suggested a model for DNA
duplication based on the specific (complementary) base

pairing that occurs between the nitrogenous bases of the two
strands of a DNA molecule.

2. The two strands of the double helix separate and eac h of
the separated parental strands then act as a template for the
synthesis of a new complementary daughter strand.

3. This mode of DNA replication is called semi -conservative
replication.

4. The evidence for this model, however, came from the
experimen t performed by M.S. Meselson and F. W. Stahl in
1958.

1. MESELSON AND STAHL EXPERIMENT

0 This experiment was performed to prove the semi
conservative nature of DNA replication. Matthew Meselson &
Franklin Stahl experimented with bacteria E.coli in 1958.

Step 1. E.Coli was grown in a medium with N -15 for several
generations

AStep 2. E . c 0415 in tixeir DNA wera ttaysferkéd to
a medium with N -14

ACells of E.coli were allowed to

DNA was extracted periodically as cell divisi on continued to
check what type of DNA is being formed now. One replication
in E.coli takes around 20 minutes. So, generation | is formed

h

in 20 minutes.
ATherefore samples are taken afte
after 40 minutes. Densities of DNA from the s ample were
measured to reach to results & conclusion.
2. Results
AGeneration | : DNA was found to
after 1 replication
AGeneration I 1: Equal amounts of

densities were found.

3. Conclusion
a)Presence of a hybrid/ intermediate density excluded
Conservative hypothesis. Had it been Conservative hypothesis,
Generation 1 would have been either Blue(N -15) or Green(N -
14); and not an Intermediate one.
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b) Presence of N -14 DNA in Generation Il excluded Dispersive
hypothesis. If it was Dispersive, each DNA should have had
the same density. But, in Generation Il, we could see 50% of
the DNA have intermediate density, whereas remaining 50%
have N -14 density.

c)Semi-conservative hypothesis could explain the entire
experimental re sult. Separation of strands concept could
explain the outcomes of Generation | & Il.

d)Thus, it was proved that DNA replication is Semi -
conservative in nature.

Generation | Generation Il
/\\*N-DNA

“N-DNA SN-DNA

b \/\/\ /N S P“N-DNA
m 20 : > \|
min § - 40 min - . (
Gravitational v/ & L/ ) \

Force

: T “N-DNA

V.‘Nf‘,»N |AN'QNY::.N!‘,-N
Heavy Hybrid Light Hybrid

. Replication usually starts at a specific site on a DNA sequence

known as the origin of replicatio
consists of a single origin of replication, whereas the

eukaryotic chromosomes contain multiple origins of

replication.

AT he tmiowmhich replication occurs is termed as the

replication fork. It is sometimes also called the growing point.

. ENZYMES IN DNA REPLICATION

(i) Topoisomerases: This enzyme is required for the initiation of
the unwinding of DNA. Nicking and relegating DNA by
topoisomerases relieve the tension holding the helix in its

coiled and supercoiled structures.

(i) Helicases: These enzymes unwind the original double

helix, once supercoiling has been removed by topoisomerases.
Helicases disrupt the hydrogen bon  ds holding the two strands
of DNA together. This activity requires energy that is generated
by the hydrolysis of ATP.
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(ii) Single -strand binding proteins (SSBs): These proteins
selectively bind to the single -stranded DNA region produced by
the action of helicases. SSBs prevent the single stranded

region of DNA from reforming the duplex state during

replication.

HHID

(iv) DNA polymerases: dThis enzym

synthesis of new DNA.

ADNA polymerases can synthesize

directi on.

AThey extend t hecat@lysig therfamation bfp
phosphodiester bond between the 3'  -hydroxyl end of the
growing DNA chain and the 5' phosphate of the incoming

deoxy -ribonucleoside triphosphate (ANTP).

D

AThe dNTP is gover ned aseyairiogomtp | e me

the template strand.

AThi s aaatalysesitheyemoval of nucleotides one by one
from the 3' end of the polynucleotide chain to correct the
occasional base pairing error that may occur during strand
synthesis. This is called proofreadi  ng

E. coli DNA polymerase | has 5' to 3' exonuclease activity as
well. This activity is required for the removal of RNA primers
during the synthesis of the lagging strand.

(v) Primase: The requirement for the free 3' -hydroxyl group is
fulfilled by a shor t fragment of RNA that is synthesized at the
initiation sites by the enzyme Primase in E. coli and DNA
polymerase in eukaryotes. RNA primers is almost certainly the
most common mechanism for initiating DNA synthesis,

(Vi) DNA ligase: This enzyme seals any  nicks in the DNA by
forming a phosphodiester bond between 3' -hydroxyl and
5'phosphate groups.
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6. SEMI -DISCONTINUOUS REPLICATION

a) During DNA replication one of the newly synthesized

strands is polymerized in the 5' to 3' direction, while the other

strand is polymerized in the 3' to 5' direction.

Ab) Synthesis of the 3' to 5' strand (called the lagging strand),

Is synthesized discont inuously as a series of short DNA

fragments. Each of these fragments is synthesized with the

usual 5' to 3' polarity and is referred to as Okazaki fragment,

after R. Okazaki, who first identified them.

c)In case of bacteria, these fragments are 1000 -2000

nucleotides in length, but in eukaryotes, these fragments are

probably less than 200 nucleotides long.

d)Finally these separate Okazaki fragments are joined together

to produce the daughter strand. A

grows overall in the 5'to 3' dire  ction (called the leading strand)

Is synthesized continuously.

e) During DNA replication, one strand is synthesized

continuously and the other strand is synthesized

discontinuously, replication is said to be semi -discontinuous.

f) For the synthesis of the lagging strand, priming is a

repeated process that must occur every time a new Okazaki

fragment is initiated. This would leave the lagging strand not

as a single piece of DNA, but as a series of disconnected short

pieces of DNA attached to RNA primers.

g) In E. coli, the RNA primers are excised by the 5' to

3'exonuclease activity of DNA polymerase | and the new DNA

I's synthesized by the 5" to 306 po

enzyme. The adjacent Okazaki fragments are then joined

together by ligase, tof orm an intact lagging strand.

DINA replicaticn fark

] continuous

r discontinuous
Ckazak
Fragment
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x FINE STRUCTURE OF GENES

1. A gene can be defined as a segment of DNA, which carries
biological information for the formation of some RNA molecule
(non -coding genes) or polypeptides (coding genes).

Some of the examples of non -coding genes are: rRNA, tRNA
and microRNA genes.
2.Each gene (coding region)
carries:

a) Promoter (controlling
elements present at the
upstream region and drives
the expression of gene).
b)Terminator (that is
present at the downstream
region of the gene and is
involved in the termination
of transcription).

3. The biological information
carried by a gene is present
In its nucleotide sequence,
which is essentially a set of
instructions for the
synthesis of an RNA
molecule that may eventually produce a polypeptide chain.

This process is known as gene expression.

4.Genes may consist of stretches of intervening DNA

sequences, which do not carry any message (introns) along
with the regions that contain biological information (exons).

Such genes are known as Osplit ge
discontinuous genes or mosaic gen  es), and are common in

higher organisms, including humans.

The number of introns in a gene may vary from none to more

than a hundred.

5.0rganisms have a mechanism to remove introns after

transcription of a gene. This process is called RNA splicing.
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Some genes may lose the biological information they had once
coded for as a result of mutations, so that they are no longer
functional. Such genes are known as PSEUDOGENES

STRUCTURE OF GENE

Transcription

Primary transceipt (RNA)

Sphcing
Mature transcript (mRNA)

Protemn synthesis

Proten S S ]
L. \ '.\f;‘

x FROM GENE TO PROTEI N

1. The RNA, which acts as a O6car

information from nucleus to the cytoplasm, is called
the messenger RNA or mRNA.

2. The process of synthesis of mMRNA from a DNA
template is known as transcription.

3. The gene information can be amplified by hav ing many
copies of the mRNA made from a single copy of DNA.

4. Once the mRNA is synthesized asa complimentary
copy of one of the strands of DNA that make up a
gene, it moves into the cytoplasm. In the cytoplasm, it
serves as a template for the synthesis of proteins by a
process known as translation.

5. Therefore, the flow of information in cells is: DNA
RNA Proteins.

6. This I s also referred to as
biology.
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7. In case of retroviruses, where the genetic material is
RNA, the RNA is con verted by a process of reverse
transcription into a single - stranded DNA, which is
then converted into double  -stranded DNA

3 5-

5° , S
Promoler . DNA helix
RNA polymeras Sigma factor

Initiation
ﬂ 3

Terminator

3°

Elongation

9

3°
1ation RINA
= RN l“ﬂ_\'nlerase
<NA

Rho [actlor

x TRANSCRI PBTBE BASI C PROCESS

It is the process of transfer of sequence information from
DNAto RNA.

1.The DNA strand whose nucleotide sequence is
complementary to that of the mRNA is called the template or
anti - sense strand.

2. The other strand whose base sequence is identical to that of
the mRNA (except for T in DNA to U in RNA) is called the sen se
or coding strand.

3.The enzyme responsible for transcription in both
prokaryotes and eukaryotes is called DNA - dependent RNA
polymerase or more commonly as RNA polymerase.

4.This enzyme moves along the template DNA synthesizing
RNA in the 5'to 3' dir ection.

5.RNA polymerases do not require a primer. The DNA site to
which an RNA polymerase molecule binds to accomplish
initiation is called promoter.

The first nucleotide corresponding to the position at which
transcription begins is labelled as +1 and is called the
transcription start site.

6.A single RNA polymerase is responsible for the synthesis of
all mMRNA, rRNA and tRNA in the eubacterium E. Coli.
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7.This enzyme can be separated into two components o)
a)The core enzyme: The core enzyme is comprisin g two copies
of the 8 subunit and one copy =eac
has a general affinity for DNA and is responsible for elongating
the RNA chain.
b)A sigma factor : When the core enzyme is joined by the
sigma factor, the resultant holoenzyme lo ses much of its
affinity for random DNA and binds tightly to the promoter
sequence.
TRANSCRIPTION MECHANISM
1. RNA synthesis now begins within a transcription bubble, in
which the two strands of DNA are separated to make the template
strand av ailable for base pairing with the incoming rNTP.
2. The holoenzyme synthesizes the first phosphodiester bond
in the RNA chain and initiation is thus achieved.
3.At this point, the sigma factor dissociates and the remaining
core enzyme now released from the promoter moves down the gene
extending the RNA chain.
4.The elongation of the RNA chain continues till the RNA
polymerase reaches the terminato  r sequence in DNA.
Here the enzyme stops adding nucleotides to the growing
RNA chain, releases the RNA transcript and dissociates from the
DNA template.
1. In case of eukaryotic cells, the situation is slightly more
complex.
n There are three different RNA polymerases transcribing the
different classes of RNA molecules:
a)RNA polymerase | transcribes rRNA
b)RNA polymerase Il transcribes mRNA
C)RNA polymerase lll transcribes tRNA and other small RNAs.
n Each of these polymerases contains 8 - 14 subunits.
n Difference between the E. Coli and eukaryotic RNA
polymerases is that none of the eukaryotic RNA polymerases
can directly recognize the promoter.
n Another difference between mRNA production in prokaryotes
and eukaryotes is tha tin case of eukaryotes, all three major
types of RNAs, i.e., mRNA, rRNA and tRNA, are derived from a
precursor RNA molecule termed the primary transcript or pre -
RNA.
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2. PROCESSING REACTIONS RNA TRANSCRIPT INCLUDE:
(Dmodification at the 5' end of the primary RNA transcript
called capping. During capping, an extra guanosine residue is
first added to the terminal . This guanosine residue is then
further modified by addition of methyl groups.
(iaddition of a string of adenosine residues, forming a poly
(A) tail at the 3'end of the mRNA (called as polyadenylation).
(iif) removal of those parts of the introns from the primary
transcript. This
process of removal of introns and joining together of the
exons is known as splicing.

x GENETI C CODE

1.Since there are twenty different amino acids and only four
different bases. However, a combination of three nucleotides
could specify 64 amino acids.

2.Each amino acid is indeed coded by a sequence of three
nucleotides (triplet) called a codon. The triplet code for each
amino acid would thus provide 64 different codons in the
genetic code.

3.General properties of the genetic code were known by 1961.
The experiments of M. Nirenberg, H. Matthaei, S. Ochoa and

H. G. Khorana over the next four years helped in deducing
which codons specify which amino acid.

4.0ut of the 64 codons, 61 codons are used to specify amino
acids.

5.The remaining three codons, UGA, UAA and UAG, do not
represent any amino acid and are used to signal the
termination of protein synthesis. These are referred to as
termination codons or stop codons or nonsense codons.

FEATURES OF GENETIC CODE:

()The genetic code is unambiguous. Each codon corresponds

to only one amino acid.

(iNThe genetic code is degenerate 0 there are more than one
codon specifying each amino acid.

(i) The genetic code is non doverlapping. Each bas e along the
MRNA is a part of only one codon.

(iv) The genetic code is comma less . There are no intermediary
nucleotides between different codons.
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(v)Codons specifying the same or related amino acids tend to
be similar in
sequence. Often the base i n the third position of a codon is
not significant.

(vi) The genetic code is largely universal.
Second letter

u c ] A G

U ucu UAU uGuU U

| UUC }ere | SEE sor | UAC b loeclteys | e

TuuAaY, L UCA UAA Stop | UGA Stop| A

Luus Y Luce UAG Stop UGG Trp | G

| CUL CCu [CAUY s [SOU U

' cuc | cCccC CAC 5 1cGe C
- cf;CUA rleu | S< o [Pro CAA}Gm coa [29 | A -
= | CUG CCG | CAG CGG G|
-— \ -
= ALy A 200 ALY L 5
i AEAuclue ACC | . ;MC}AS" AGC IS® || £

| AUA ACA L AAA }Lys AGA g | A

| AUG ™~ Mes | ACG |  AAG AGG J G

o @ - - - -

' GUU ) GCU . GAU}ASP | GGUY U

o GUT |, |scc i, IeAacC GGC (. | C

I GUA | °° GCA TG:‘«A}(.M GGA [ Y | A

| Guc ) GCG | cacl® GoG | G

x TRANSLATI ON

TRANSLATION : The synthesis of proteins, directed by mRNA,
i's known as oO6transl ati on.

tRNA ( The Adaptor):

drhe tRNAs are small RNAs (73 to 93 bases long) that have a
very specific secondary and tertiary structure.

dbecondary structure of tRNAs can be represented in the form
of a clover leaf.

dr'he tRNA molecule has four arms, named for their structure
or funct ion.

a. The first is the acceptor arm, so called because the amino
acid becomes attached to this arm.

b. The TAC arm is named for the presence of this triplet
sequence (9 stands for pseudouridine).
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c. The anticodon arm always contains the anticodon triplet in
the centre of the loop.
d. The D arm is named for its content of dihydrouridine.

1.0ne tRNA molecule recognize more than one codon, by
owobble pairingo, whi ch means

t

anticodon of the tRNA and the codo n of the mRNA always

follows the watson - crick base pairing rules (that is, A pairs
only with U and G pairs only with C) at the first two codon
positions, but the hydrogen

bonding is more flexible at tRNA

the third codon position. H

2.The acceptor arm of the

— Amino Acid
attachment site

b 2

tRNA molecule contains a {E

terminal 3'  trinucleotide H

sequence of 5' CCA 3!, the Dloop 4 EIDOT’“P
terminal A base having a free

hydroxyl group on the ribose Anticodon ioop
sugar. .

® The amino acid is attached PRS- U

to the hydroxyl group, by the e LILIJ 111111

o
g
o
-1

action of enzymes called
aminoacyl -tRNA synthetases.

3.RIBOSOME: Ribosomes are composed of two subunits:

a.Eukaryotes - a large subunit 6 60S and a small subunit o)
40S
b. Prokaryotes - a large subunit & 50S and a small subunit &
30S
0 There are two sites on a ribosome for binding tRNA
molecules &

I.the A site (acceptor site) and

ii.the P site (donor site).
a)The A site is the entry site for an aminoacyl 0 tRNA
molecule. Prior to the entry of an aminoacyl d trna, the A site
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exposes the codon representing the next amino acid due to be

added to the chain.

b)The P site is the binding site for a peptidyl - tRNA carrying

the nascent polypeptide chain. The codon representing the
most recent amino acid to have been added to the nascent
polypeptide chain lies in the P site.

c)When both the A and P sites are occupied, peptide bond
formation takes place by a reaction in which the polypeptide
chain carried by the peptidyl -tRNA is transferred to the amino

acid carried by the aminoacyl 0 tRNA. This creates a new

peptidyltrna(longer by one amino acid) in the A site and leaves
a deacylated tRNA(devoid of any amino acid) in the P site.

D)The deacylated tRNA is expelled and the new peptidyl - tRNA

is shifted into the P site, as the ribosome moves one codon

along the mRNA. AiDmbetramslatedtnowdiesdno n
the A site which is ready for a new aminoacyl - tRNA to enter,

when this entire cycle of events will be repeated.
MECHANISM OF TRANSLATION:
A. INITIATION

dProtein synthesis begins at the AUG codon on the mRNA
and involves the formation of an initiation complex.
drhis complex consists of:
l.smaller ribosomal subunit,
ii.mRNA and
lii.the initiator tRNA (tRNA carrying methionine in
eukaryotes and formyl -meth ionine in prokaryotes) .
drhe formation of this initiation complex also requires the
activity of certain protein

Large subunit

mRNA

=

A Q
an O ANMEfIM

,onm;mmannmmmopmmp,

& - el
Small subunit

factors known as i nitiation

initiation complex subsequently combines with the larger
ribosomal subunit  and the initiator 3 tRNA becomes
bound to the P site.

dDne molecule of GTP is hydrolyzed.

f
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dHence in the initiation complex, we have the initiator
trna in the P site, while the A site is empty, awaiting
delivery of the second amino acid on its tRNA. Init lation
Is thus completed.

B. ELONGATION:
0 The alignment of the AUG codon with the anticodon of
the initiator -tRNA in the P site,
0 The successive codon in the A site, thus establishing
the specificity for the next, incoming amino -acyl tRNA
binding at the A site.
0 The binding of this second aminoacyl  -tRNA (and all the
subsequent aminoacyl -tRNA binding) requires the
hydrolysis of one m olecule of GTP and protein elongation
factors.
0 Peptide bond formation then occurs between the
carboxyl group of the methionine bound to the initiator -
tRNA in the P site and the free amino group of the amino
acid attached to the aminoacyl -tRNA inthe Asi te.
0 This reaction is catalyzed by an enzyme called peptidyl
transferase and produces a dipeptide attached to the
second tRNA present in the A site.
0 After peptide bond formation, the A site is filled with a
peptidyl -tRNA and the P site contains an uncha rged
tRNA. In the next step, called translocation, the ribosome
IS re -positioned one codon further along the mRNA.
0 As a result, the tRNA carrying the newly synthesized
dipeptide is transferred from the A site to the P site and
the uncharged tRNA is expel led to be reused.
Translocation also requires the activity of another
elongation factor and the hydrolysis of one molecule of
GTP.
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C. TERMINATION

dr'he elongation cycle repeats itself until the ribosome
reaches any one of the three termination codons.
dr'he A site is now entered not by a tRNA, but by a
protein called release factor, leading to the release of the
nascent polypeptide chain,

dmRNA and also the dissociation of the ribosomal
subunits.

dr'he termination process is energy - independen tin
bacteria and requires the hydrolysis of one molecule of
GTP in eukaryotes.

d'he mRNA molecules are translated simultaneously by
many ribosomes increasing the rate of protein synthesis.
drhe complex of mMRNA and ribosomes is called
polyribosomes or polysomes.

Free polypeptide

@ , Release factor N 5 // £

- B / o8 A
! , L //\ rop iy

STOP sTOP

C . 7 “ _al

/ x T ¢ T v I(\
‘ [r' b= B
5 HE o] ‘ an HANM
¢’

x MUTATIONS: changes that occur in the nucleotide of DNA
sequence. Such hereditary changes called as "mutations".

1 Mutation theory was first proposed by Hugo de Vries in
1901, based on his observations on evening primrose.
1 These genetic variations are the basis for different
phenotypes in a given organism.
1 , mutations can be induced by physical mutagens like
UV-light, X -rays and gamma
rays or chemical mutagens like alkylating agents (e.g.
ethyl methane sulphonate).
Mutat ions can occur in the coding region (genes) as well as
non -coding (inter -genic) regions of the DNA molecule.
1 Mutations in the genes can lead to changes in the allele
and formation of new phenotypes (mutants).
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9 But, mutations in the non -coding regions are probably
silent and have no effect on the cell or phenotype.

1 Mutations can occur either in somatic cells
andthesearenon -her i table or germ cel
heritable.

Genome mutations  : Euploid types that  contain more than

two sets of chromosomes are called polyploids, and they can

be triploids (3n), tetraploids (4n), pentaploid (5n) and

hexaploids (6n). Polyploids are common in

1 plants and very rare in animals. The odd number of
polyploids (e.qg. triploids ) are sterile.

1 On the other hand, even number of polyploids (tetraploids
and hexaploids) are usually fertile

1 . These polyploids as well as haploids have important
applications in plant breeding.

In case of aneuploids, chromosome number is abnormal and

diff ers from the wild -type by only

addition or deletion of one or a small number of chromosomes.

1 For example, an organism with one chromosome less
than the normal diploid number (2n -1) is known as
monosomic.

1 aneuploids 2n+1 and 2n -2 are called trisomic and
nullisomic, respectively.

9 The non -disjunction (unequal separation of
chromosomes in mitosis or meiosis) or chromosome
duplications are the cause of aneuploidy.

Chromosome mutations - the loss (deletions), additions or
duplications (insertions) or rearrang ements (inversions and
translocations) of chromosomes.

1 Ininversion, a chromosome segment is removed, rotated
through 180°, and reinserted in the same location
causing change in gene order.

9 If centromere is outside the inversion, then the inversion
is called as paracentric,

1 whereas inversions containing the centromere are
pericentric.

1 Translocations involve the reciprocal exchange of
chromosome parts between non -homologous
chromosomes, 'resulting in rearrangements (reciprocal
translocation).
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Gene mutations - small alterations in a gene and also called as
‘point mutations'.

1 These changes involve a change in a single nucleotide
(substitutions or deletions) of a gene, which results in the
modification of gene product (i.e. protein) and eventually
the phenotype.

1 A replacement of purine molecule (say adenine) by
another purine ( e.g. guanidine) is known as transition
(say, GC to AT or AT to GC).

1 If a purine molecule (say, guanidine) is replaced by a
pyrimidine molecule (say, cytocine), then it is called as
transversions (e.g. GC to CG or AT to TA)

9 The addition or deletion ofas ingle base in a gene is
known as frameshift mutation.

MUTATIONS
.
GENE MUTATIONS CHROMOSOMAL MUTATIONS GENOME MUTATIONS
I Aneuploidy
l l ~-Monosomic
-Trisomic
At DNA level At protein -Nullisomic
level Break in Break in non -Disomic
) homologous homologous
~Transition
: B chromosome chromosome
~Transversion Silent
-Frame shift -Missense
mutation -Non sense -Deletion - Tramnslocatien
-Neutral dnversion

-Duplication
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x HUMAN GENETIC DISORDERS: DNA mutations play an
important role in the development of diseases and cancers.
Eg: haemophilia, sickle cell anaemia and cystic fibrosis are
caused by mutations.

9 There ar e over 500 genetic disorders and some of these
genetic disorders are due to aneuploidy. For examples:
a) Klinefelter syndrome (males with XXY trisomic. They show
feminine characters),
b) T u rsymnomegfemales with XO monosomic. Th ey
show male features.
c)Down syndrome (males or females with trisomy of 21 st
chromosome. Theyshow
mental retardation, short stature and with other
characteristics).
d)Xeroderma pigmentosum is a skin cancer (melanomas)
caused due to deficiency in DNA repair enzymes.

Genetic Disorders|

can follow the pattern of

S

Autcsnmat
AutosnmaF
Du lication
m M “ Nnn d\swncmn

Translocation

such as such as

X-linked
recessive
sm:h as such as such as
Klinefelter m
Down syndrome m ” 1 Hemophilia A | | Red-green

color blindness
Tay Sachs

Dlsease |S

Cysuc
FIDI’USIS

Sickle-cell 21 . . chromosome 5
Anemia Phenylketonuria

QUESTI ON BANK
MULTIPLE CHOICE QUESTI ONS (1

1. Frederick Griffith discovered -
a) DNA is the genetic material
b) RNA is the genetic material
c) Sterptococcus has two strains
d) Bacterial transformation
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2. Who proposed semiconservative mode of replication for DNA?
a) Watson and Crick
b) Meselson and Stahl
c) Hershey and Chase
d) Beadle and Tatum
3. The discontinuously synthesized DNA fragments are later
joined by:
a) DNA helicase
b) Topoisomerase
c) DNA ligase
d) DNA polymerase
4. Some amino acids are coded by more than one codon. Hence
genetic code is :
a) Unambiguous
b) Non-specific
c) Degenerate
d) Universal
5. Which of the foll owing anticodons will hybridize with the
MRNA ¢ o d6AUGS5-8 0 .
a) 56-UACiA 3 6
b) 5 6-TAC---3 &
c) 3 8UAC---5 6
d) 38-TACA 56

6. In a transcription unit, the promoter is located towards

a50end of the structural gene
b) 306 e n d stracturaligéne

c)506end of the template strand
d)3end of the coding strand

7. The primer in DNA replication is

a) Small ribonucleotide polymer
b) Helix destabilizing protein
c)Small deoxyribonucleotide polymer
d)Enzyme joining nucleotides of new strands
8. Genetic information is transferred from nucleus to cytoplasm
through
1. RNA
2. Anticodon
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3. DNA
4. Lysosomes
9. The enzyme involved in transcription

1. DNA Polymerase |
2. DNA Polymerase Il
3. RNA Polymerase
4. DNA Polymerase Il

10. Non -sense codons participate in

1. Releasing t -RNA from polynucleotide chain

2. Formation of unspecified amino acids

3. Terminating message of gene -controlled protein synthesis
4. Conversion of sense DNA into non  -sense DNA

11. The proofreading enzyme in DNA replication is

1. Primase

2. DNA Polymerase |
3. Ligase

4. DNA Polymerase Il

12. Select a ribozyme

1. Peptidyl transferase
2. Helicase
3. Ribonuclease -P
4. Both (a) and (c)
13. Which step does not occur in translation?

1. Replication
2. Termination
3. Elongation
4. Initiation

14. The energy source for the elongation process is

1. Creatine -POq
2. GTP

H /T HHIP
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3. ATP

4. All of the above
15. The anticodon of initiation codon for protein synthesis is

1. UUU
2. AUG
3. UAC
4. CAU

16. Which enzyme is not produced during lactose catabolism by
E.coli?

1. n-galactosidase

2. Lactose Permease

3. Thiogalactoside transacetylase
4. Lactose dehydrogenase

17. The eukaryotic replication of DNA is

1. Bidirectional with many origins

2. Unidirectional with many origins

3. Bidirectional with a single origin

4. Unidirectional with a single origin
18. The amino acid coded by 3 codons is

1. Proline
2. Isoleucine
3. Tryptophan
4, Serine

19. Spliceosomes are absent in the cells of

1. Plants
2. Animals
3. Bacteria
4. Fungi

20. A molecule that acts as a genetic material must fulfil the
following traits, except

1. It should be structurally and chemically unstable
2. It should have the ability to generate its replica

H /T HHIP
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3. It should facilitate slow changes necessary for evolution.

4. It should be able to express itself in the form of Mendelian
characters.

H /T HHIP

21. What will the amount of guanine in a DNA if the total amount of

adenine and thiamine in the DNA is 45%7?

1. 45%
2. 65%
3. 27.5%
4. 22.3%

22.Whi ch was the | ast human c¢chr omoson

sequenced ?

(aOhr omosome 1

(b) Chromosome 11
(c) Chromosome 21
(d) Chromosome X

n some Vviirsussesnt hkNdNA sed by
h a DNA is called

2 t

a t ns

I ts NAritpansoul d be
(aB)®AUG A ABG

( bB5Y)@UACUU &AILD

( B ®CAUUCANB O

(5 )@ GUAAGUIA 6 .

5. he amino acid attaches to t
a

en
anticodon site
DH

nucl eoti des
nucl eosi des

usi ng

he sneqguednggeere ® fof t he coding s
cri pthi@AnM GLLMNAIBIGGOI,se sequence of

he t R

The structure in cihe daomat stdOwbegn as
il ewed under electron microscope are
)
)
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(c) histone octamer
( nucl eosomes.

A
c
H
7. They year 2003 was celebrated as| t
|
a
b
c
d

2

di scovery of

(a) taoasomsp by Barbare Me Clintock

(bs)t ructure of DNA by Watson and Crif[k
(c) M&ndalws of inheritance

(d) biotechnoMuwlglyi oy Kary

28. The three codons which result i n tlhe
chain synthesis are

(a) UAA, UAG, GUA

( bLDAA, ULGA

(c) UAA, UGA, UUA

(d) UGU, UAG, UGA

29 Ami no acids which are specified by
(a) phenyl alanine and arginine
(p tryptophan and met hionine
(c) valine and proline

(d) met hiong nenand ar

30. The mutations that dmvorl vseu basdtdii ttju tc
a single pair in a gene are referred t
(apoi nt mutations

(b)) Il et hal mutati ons

(c) silent mutations

(d) retrogressive mutations.

SHORT ANSWER TYPE QUESTIONS SA -1 (2 marks)
Q.1. Define Aneuploidy. How is it advantages?
Answer - Any change in the number of chromosomes
One of the primary applications of aneuploidy in crop
improvement is the development of new plant varieties .

Q.2. What is the difference between Pericentric and Paracentric
chromosome inversion?

Answer - Pericentric inversions include the centromere, while
paracentric inversions occur outside of the centromere.

Q.3. What are the properties of Genetic Code?
Answer - Triplet code
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Non-ambiguous and Universal

Degenerate code

Nonoverlapping code

Commaless

Start and Stop Codons
Polarity -56 t o 30

= =2 =2 =4 4 A

Q.4. Draw neat labelled diagram of tRNA.
Answer: -

Q.5. Describe the role of Helicases, DNA polymerase and DNA
ligase.

Answer - DNA Polymerase : It helps in the replication of double -
stranded DNA into two identical DNA molecules Helicase: It helps in
the separation of double -stranded DNA into single strands allowing
each strand to be copied.

Ligase: It acts as glue by joining 2 DNA fragments to form a new
DNA strand

Q.6. Define the following: Overlapping genes, Repetitive DNA, split
genes , gene clusters, endosymbiosis.

Answer: - Overlapping genes: An overlapping gene is a gene whose
expressible nucleotide sequence partially overlaps with the
expressible nucleotide sequence of another gene. In this way, a
nucleotide sequence may make a contribution to the function of

one or more gene products.

Repetitive DNA: Repeated sequences (also known as repetitive

elements, or repeats) are patterns of nucle ic acids that occur in
multiple copies throughout the genome.
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Split genes: An interrupted gene (also called a split gene) is a gene
that contains sections of DNA called exons, which are expressed as
RNA and protein, interrupted by sections of DNA called introns,
which are not expressed.

Gene clusters: A gene clust er is a group of two or more genes
found within an organism's DNA that encode for similar
polypeptides, or proteins, which collectively share a generalized
function & are correlated

Endosymbiosis: endosymbiotic theory, is an evolutionary theory of
the origin of eukaryotic cells from prokaryotic organisms

Q.7. What are promoters, exons, introns?

Answer: -Promoter: A promoter is a region of DNA that initiates
transcription of a particu  lar gene by binding to RNA polymerase.
Promoters are located near the transcription start sites of genes, on
the same strand and upstream on the DNA.

Exons: An exon is any part of a gene that will encode a part of the
final mature RNA.

Introns: An intron  is any part of a gene that will not encode a part
of the final mature RNA and will be removed by splicing.

Q.8. What is the central dogma of life?

Answer: - The central dogma of molecular biology describes the flow
of genetic information in cells from DNA to messenger RNA (mR
to protein.

Q.9. What is charging of tRNA?

Answer: -It is the binding of the tRNA with the specific amino acid
by the following steps:

a) Amino Acid + ATP -> Amino acyl AMP + ADP

b) Amino acyl AMP + tRNA -> Amino acyl tRNA + AMP.
Both the steps are catalysed by amino acyl tRNA synthetase
enzyme.

Q.10.
Name the different types of eukaryotic RNA polymerases and their
roles.

H /T HHIP
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Answer: - RNA polymerase I: transcribes rRNA.
RNA polymerase IlI: transcribes mRNA.

RNA polymerase llI: transcrib  es tRNA

Q.11. What is the difference between sense and antisense strand of
DNA?

Answer: - Sense Strand: The strand of DNA which is not transcribed
and is similar to the mRNA.

Antisense Strand: The strand of DNA which is transcribed and is
complementary to the mRNA

Q.12. What is Wobble hypothesis?

Answer - Wobble hypothesis states that the genetic codes are
degenerate. It explains that the third base pairing varies with
respect to the base at the third position like G may pair with T or U.

Q.13. Differentia te between transition and transversion mutation.
Answer - Transition - Itis the substitution of a purine from another

H /T HHIP

purine base or pyrimidine from another pyrimidine (C TC Tor

A GA QG
Transversion - is the substitution of a purine from a pyrimidine or
pyrimidine from a purine.

Q.14. What are the 3 processes of central dogma?

Answer - From existing DNA to make new DNA (DNA replication)
From DNA to make new RNA (transcription) From RNA to make new
proteins (translation).

Q.15. What is the difference between  exons and coding exons?
Answer - An exon is a region of the genome that ends up within an
MRNA molecule. Exons are coding, in that they contain information
for making a protein, whereas introns are non -coding.

SHORT ANSWER TYPE QUESTIONS SA -1 (3 marks)

Q. 1What are nucleosomes? Draw the st
Answeér .nucl eosome is a basic unit of
eukaryotes, consisting of a segment
around eight histone protein cores.
The Histones of all hfiigher majrgmanp 1s onts
namel y, 2kH 26 3H 4H

DNA i s wrapped twice around the bead

DNA are seaprdt diyn H
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The strand of DNA interconnecting two
|l i nker DNA.
Q. 2What are t he ipomsal tmodisfcird gtti ons |i n
Answea):. Capping: The addition of 7 met
5&@&nd of an mRNA. (prevents degradati ol
and helps in | ocalization)
b) Splicing: The removal of I ntrons Jan
heterogenous mRNA.
c) Polyadenyl ation: The addi 8&@ond of fa
MR NA.
Q. 3. What i &xpérdfimdnt of transf or majti
Answerr:i ffith's experiment, reported)i
Griffith, was the firsthaexphpacitmentia Sud
capable of transferring genetic infaorr
known as transformation.
Griffith used two strains of Pneumococ
mi c e . He use8 @smgpeh) lB&ndrowpga)l st rjai
i njected mhee swirahns and observed tHhe
Mouse + R>straenmouse.
Mouse + S>sMpbpasm dead
Mouse + R strain + +{pedfoulsiel lked | &dst(rdai
were obtained from dead mouse)
Q. 4. Who conf i rmeedx pGrriifnieintth and how?
AnsweTrhe AMarcyLadddCarty experi ment wajs
experimental demonstration, reported i
Colin MaclLeod, and Maclyn McCarty, t|he
that causes bacterial transformation.
R strain + extract mf+ hRNasSkisltlread nS |st
R strain + extract of heat Rkisltlread nS |st
R strain + extract of heat> kS IsltedaiSh st
Q. 5. What is Hers@@hegxpadi Gdats?
AnswelHer shey and Chase used T2 pdhrage,
their experiments. The phage infectg
and injecting its genetic materi al n
DNA with radi oact t3\2e PFhhesyp hoh e s f o]l |
phages while they infected Eadicoéact | W
el ement was only in the bacteria, and
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Il n a second experi ment, they put | ape
radioacti 5. SuAfftuer t he phage was a
bacterium, the radioactive el emermtt wa:
I n the bacteri a. Thi s showed them |tfF
i nfects the bacteria is DNA
Di agr-&waf er pg. No. 67 (Text book)
Q. 6. Give a brief account of the di|ff
along with their ploidy and characteri
AnsweKl.inefelter syndrome (KS) al so | ki
I s the set of symptoms that result fjrc
i n males. The primary feature is steri
Down syndrome is usually caused by gn
"nondi sjunctdiep.u'nct Non results in n
copies of chromosome 21 instead of t|jhe
retardation.
Turner syndrome (TS), also known as | 4
i n which a female is partly or compl e
|l eading to sterility.
Q. 7. Describe t he numeri cal and S t
chromosomes.
Answe&ruimer i c al changes:
Structural c¢changes:
1. Del eti on 2. Duplication 3.l nver sic
Di agr aResf.er pg No. 83 (Text book)
Di fferentiate paihre MD&NAhame s ms I n priok
eukaryotes.
Prokaryotes: Photoreactivation is ajt
It is the recovery of wultraviolet inr.
|l ight. As the name suggests, It i s @
DNA repair met hod cell s recovers It s
l nduced damages by photolyases which
of | ight.
Eukaryotes: Nucl eoti de excision repa
I mportant excision mechanism that rrém
by ultraviolet | ight (UV). UV DNA dajma
di mmer s t hat ar e repaired by DNA (
pol ymer ases.
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Q. 8. 1Differentiate between transitijor
Answelrr anstiiltti ons the subst i tfutoino na noft ha
purine base or pyrimidine fr @@ Tanoort|h e
A GA G)
Transverissi othhe substitution of a purfir
pyrimidine from a purine.
Q. 9. Describe briefly the experi ment p
to showNAhaRtepl i cat-icomsies vaeéinve .
Answelr.. MESELSON AND STAHL EXPERI MEN|T

0This experi ment was performed to gr

(
nat ur e of DNA replication. Matthew| M
experimented with bacteria E.col i I n
Step 1ColH was gr own i n 45 mdadiruns eie

generations
AStep 2. E. coldl5wiitnh tdhreliy MNA were |tr
medi um wid4h N
Aell s of E.coli were allowed to divic
was extracted periodi oaltlimuasd ¢eol Ic hgic
type of DNA is being formed now. One

around 20 minutes. So, generation | I
AfTherefore samples are taken after 2|0
mi nut es. Densities ofe DWeAr € rmem 4 three &5 atr

to results & conclusi on.
2. Result s

AGeneration |1 : DNA was found to have i
replication
AGeneration 1 1: Equal amounts of DNA \

were found.
Concl usi on

3.

a) Presence ofntaemmédiiat/te density excl
hypot hesi s. Ha d It been Conservatiye
woul d have been -5)t her 8lt de)e; 0 N&In d npt
Il ntermedi ate one.

b) Presenté DNA Nin Generation || g X (
hypot hesgi g.t was Dispersive, each DNA
same density. But , i n Generation ||
have i nter medi at e densi ty, wher-k4as r
density.

c) Seamnservative hypot hesi s coul d
experimestlat . r&8eparation of strands| c
the outcomes of Generation | & 11

d) Thus, It was proved t hatcoNAe rrvaplijve
natur e.
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Generation | Generation Il

\//\\//\\*N-DNA

“N-DNA  “N.DNA

/N\O“N-DNA
t N

40 min s .‘
/' \\ //\\(“N-DNA
3 ¢

o
Gravitational
Force
\\//\\//\\r*n-DNA
KNBSN “NEN ENENNSN
Heavy Hybrid Light Hybrid

N HHP

Q. 10. Describe briefly the experi ment
that DNA is the genetic material of {h
Answe.r :AGRI FF®STEHEXPERI MENT

1. When the R strain was injected info
as R cell were avirulent strains.

2. When the S strain was injected i njto
th® cell were virulent strains.

3. when he killed some virulent S cel |
t hese-khieladted S cells into mice. The mi
4. when mice were injectedkiwiltehd aS ntiekltl
|l ive R cell s, therensclet dofedpmaesumoc g c
OFurthermore, the bacteria isolated]| f
from such a mixed infection were onljy
0These results showed t hat the |1 ive
replaced by or transformed to S bactjer
0Concl udiroanmn:sf orming principle' presien
S cells which is responsible for the

cells to S cells.
Di agr-amfer to the content

LONG ANSWER TYPE QUESTI ONS

Q. 1. What are darhzy meisf feemd ngr ot e
replication and what are their

Answefl: Topoi somer ases ar e enzymes t

overwinding or underwinding of
and religating it after one rot
2. Hel i casiensd: dwbnuwbl e strands of
bonds.

3.Single strand binding (SSB) prot el

DNA to prevent rebinding of the

(5 71

I ns [
rol es

DNA |
ati on
DNA [

str a
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4. Pri mase: It i s an enzyme involved
a type of RNAIpolcwvmhadyggzes the synth
(or DNA I n S 0me organi sms) segm
complementary to a ssDNA templ ate.
5. DNA pol ymer ases ; These ar e enzy
mol ecules from deoxyribonucl eoti des.
enzem hbads3de xonucl ease activity and
primers and joining okazaki fragmen
pol ymer ase [ 1 whi ch has hi gh pr
replication.

6. DNA |l i gase: seal s t he ni cks or
constngctpihosphodi ester 3b@Hhd &iFPed we e
fragments of DNA.

Q. 2. Give a brief account of the mec
Answer :SEMDI SCONTI NUOUS RE P ER eA Ti | cCaN
starts at the ori site and resul te I
which forms a replication fork in bo
Il ni tiation: The helicases unwind th
to the single strands. The primaes
strands.

El ongati on: DNA polymer aS®&8dlirlecpobn
there are two strands in opposite di
that are formed are of two types 1. ¢€.
Leading strand: the strand5i8sdifroercnteid
Lagging strand: It S for med I n s
fragment sarwhilcaht er j oined together.
a) During DNA replication one of t h
pol ymerized in the 5' to 3°' direc
pol ymerized in the 3' to 5' directio
Bb)Synthesis of the 3' to 5'ststamand
synthesized discontinuously as a se
Each of these fragments 'S synthes
polarity and is referred to as Okaz
who first identified them.

c)ln case dafhebsaectifaraigamen280@r eudl0O@Ot |
l engt h, but i n eukaryotes, these fr
200 nucleotides | ong.

d) Finally these separate Okazaki fr
produce the daugAiher ostheandstr amwd \
overall I n t he 5 t o 3" direction
synthesized continuously.
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Q.4. Give a b
Answer :
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. A20SOKy2ft 238 H T HMP
e) During DNA replication, one stran
and the other strand iIis synthesized
sai d to -dbiescsemisi.nuou

f)For the synthesis of the | agging
process that mu st occur every ti me
I nitiated. This would | eave the | ag
of DNA, but as a series of di sAon
attached to RNA pri mers.

g) !l n E. coli, the RNA primers are e
activity of DNA polymerase | and t he
5 3@ol ymer ase activity of t he san
Okazaki fragmentrse darteo gtentehnnerj obiy | i g:«
I ntact | agging strand.

Q. 3. Explain the different steps of
AnsweTrranscription is the first step
i nformation from a gene is wused to
such @soaein. The goal of transcriop
of a gene's DNA sequeodieng Fgogena, ptrioe
or transcript, carries the informat.
(protein or protein subunit).

Stages of transcription

Il nitmat RNA polymerase binds to a se
promoter, found near the beginning ¢
of -tcroanscribed genes, I n bacteri a)
bound, RNA polymerase separates the
singlteanded template needed for trar
El ongati on. One strand of DNA, t he
templ ate for RNA polymerase. As it
at a ti me, t he pol ymer ase buil ds
compl ementary mad&li egt iadecsh,ai n t hat g
3" . The RNA transcript carries the
templ ate (coding) strand of DNA, but
Il nstead of thymine (T).

Sequences called ter mi
compl et e. Once they af
be released from t he R
rief account of the mec

Transl ati on begins wi t

o mal subunit to a specific seq

binds via complementar

149




. A20SOKy2ft 238 H T HMP
I'ts internal subunits. and the rpopopbosgo
about ten nucleotides on the mRNA |ljoc

11 nucl eotides from the initiating| c
subunit has bound, a special -f bRMRAI
met hi oni ne, or f Met , recogni zes an k
Netx, t he | ar ge Ssubunit bi nds, fo
nitiation complex. Wi th the format
f MettRNA occupies the P sit
empty and t his entire I n

factors that help with th

to the mRNA chain.
El ongati on: With the formation o-f I h
t RNA I n t he peptidyl site, an ami
compl ementary anticodon segm&NAe paasi
t hrough t he acceptor site. Thi s bi|nd
tors that are dependent upon the| e
El ongation factors go through &

hydrol ysi s. Now, win hoft RoAAI @ aac
gl
l

-
—.3a
)

p site and tRNA containing a sin
tion of a |link to the chain <can

ugh the formation of a -pa&mphondebdm
f o S bet ween mintisnot cacf dr ns ub u

— = -
o ©
(@)

I's bond is catalyzed by th
de bond occurs between th
he peptide chain | ocated
amino aciudp.i nAst hae rle squrl d , t
over to the A site, wi th th
| owe st l'ink in the chain.
yl RNA, and shifts over to the I
S inssa cmrldea transl ocati on: 5 p
S
|

SO AaST~ Ho
SO O SO Ww Yo

rm
Thi
pti
n t

T S
)

e
a
h |e
e
.

—h'_'_x
>

t he ri bosome moves t hree n
n along the mRNA. |l n ot her Jwo
new mMRNA codon is accessible |ir
mi nati on: At ¢ epoil ypteiponde t h s fir e
bosome at the termination codon, ar
mi no acids in the polypeptide chain.

o -

f
G
|
t
a
t
t
C
T
I
0
S
a
P
e
f
di
t
T
;
am

Q.5 What S mutation? Expolain varjo
mutation with diagr ams

AnsweifMhe changes t hat muwcclueeot i de t bé
sequence. Such hereditary changes ca‘
Types of Chr omosomal mut sati on
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Duplicati on: When the s

dundancy emest hoef gt hat S
se sister chromatids a
overexpress the trait

Il 0 f f héeen bcthea aokmo s o
Del eti on I S a f

«Q

[
at on: When t he
| st

0
t hat has al so

— O SN T+
onw-—~*Tununaw o —
O o0 —0 S S5 T

w33 "N~ ——
S T3 0~

o)

I
e wrong | ocat
a part of a

OO0 S T O D

> 35

-y
@D
5
Q
o
(© I i 0))]
Hm-
o wm

f the sequence

H /T HHIP

I ster chro
ach other and are not able to spl

equence,
re separa
s and pro

on: Del eti on of a ©part of
me and | os

at al mut at
| ost I S
br oke

n p
ched t b gets-hamoleodg

i
0
| ost a p
u

t can cause serio

i on.

chr omosome
It sel f to the same <ch
I's type of mutation is

Dektizes Trarsiccancn Ovpheation

r

TR arers

DR
BNORRE P emrOer mnuter

ssenannmibnn
PR R
S R

Avwwane gpon i b g de
of some e

(vomaswe Segrent L oat Asegrodbon bowmanee n A pagme~ bom cag (A e L pagment of 3 ohe

Lats Lol

ARBENORE DTN AN

|
i

rrwered 2 rofe S Varelerad % N Namaogins BT N aoetad

ASSERTIIREASONI NG QUESTI ONS

Q. Assertion | f each strand from a
for synafheai mew strand, the two do
DNA t hus produced woul d be I ndent
mol ecul e.

Reason The |l ength of DNA doubl e

cel | I's calcul ate simply
di steantcwo consecutive bp.
AnsweAr (I'f both assertion
the correct explanation of

by mul ti pl

and reason

t he asse

Q. 2Assertion : (I transfor ming proi

pneumoni ae (Pneumococcus)

bacterta,
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some produce smooth shiny colonies (
colonies (R).
Reason S strain bacteria have a
while R strain does not.
AnsweAr (I'f both assertion and reason
the correat i explod the assertion.)
Q.3 Assertion Split genes are foun
Reason |l ntrons or intervening sequ
Answe&r (I'f assertion is true but reas
Q.4 Assertion: The primaryedbkamyatrii
transl ated without undergoing any mo
Reason: -RNA hn humans has exons and
Answér (I f both assertion and reason
Q.5 Assertion Transcription is the
genetficar mamt i on t o RNA.
Reason Transcription takes ©place
cell s.
Answgrc) | f the Assertion is true but
Q. 6 As sDENFAt ireemp |l i cat-comsesvateimve i n 1

Reas-bn each <cyicd &t iodn rtelpd compl e mg
of parental doubl e

helix 1 s conserved

AnsweA (I f both assertion and reasdqd
I s the correct explanation of the as
Q. 7 Ass-efrhtei omuman genome dammrei saemowf

repetitive
Re a s-oTnh e
rect codi
AnsweBr (I f
the not

cor

di

I S

Q. 8 As s-éPr tsi

Re as-dPn si
| arger uni
Answe-r( c) |

t
f

sequences
repetitive
ng function
both asser
t he
rect

idadre & A
te 1 s

S i

t he

t e
present i

Assert.

sequenc eids
S .
toi

on and

roi
s mal

of a

n

on 1 s

r

e x@fl atntad i @asnser ti on

true

h aav ¢

€ asS (

)

bos omg

er

b 1
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Q. 9. As s-@Arntoifmwne r | p g code means th
[ [ r

t

a i n
S not wused for d ferent codon.
Re a s-olnn transl a ng MRNA mol ecul e
overl ap, but read equentially
AnsweAr (I'f both assertion and reason
the corrdaentatexm of the assertion.)

P
f
i
S

Q. 10. Asseli st ones are basic proteins
packaging of eukaryotic DNA.

Reas-ddn st ones are five major types
AnsweBr (I'f both assertion and r emsiom
the not the

correct explanation of the as$

PASSAGE -BASED / CASE-BASED / SOURCE-BASED QUESTIONS
CASETUDY

The process of translation requires
from a pol ymer of nNnudlseota deasl ytmoers
aci ds. The relationship between the
ptide and nucleotide sequence
c code. George Gamow suggest ec(

What is a codon?. (1)

Q. 1
Ans A part of the messenger RNA mol ¢
3 b

ases coding for an amino acid.

Three consecutive bases in the
each amino acmod eicrul & . pWhtaei n s
b i fferent triplets t hsaetn sceg
ons ? (2)
6

They never code fo-UAAnyUA®B@| nbGaci

Q.3 Which DNA sequence would be needgd
pol ypepeqgqgdence?-Ad @qinalinyeei-rRleenyl al ani
AngLGT GCT TTC TTT
CASBTUDY I

Nondisjunction is the failure of hon
correctly during meiosi s. It | eads t
an abnor mal amount of genetic mat e
conditions are the resul't of talhii ®n
This results in the production of g

153
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| esser chr omosomal amount than norm
I ndi vi dual ma y devel op a tri somy
Nondi sjunction can occur I n both Megi
cellul ar di vision. |t S al so t he
di sorder s; however, Its origin and
It results in the majority of cases
both paternal and maternal meeironsail s a
I's considered a risk factor for tr
alterations and many ot her s t hat
segregation
Q1. Whi c h of t he foll owing concl usji
aneuploidy? (1)
Ans. i)l t is the rmaestemacmoodmani rexad d

ii)lt can be | ess number of c¢chr omo
Q. 2. Wahat are the causes of Aneupl gi
Ansi ). Most of the aneuploidy result
i nvolved in egg formati on.

I i) .IN®jpdncti on in meiosis | <can |
than disjunction in meiosis ||
Q. 3. Assertion: Al | types of gene
chr omosomal nondi sjuncti on.
Reason: Chr omosomal nondi sjunction
i ndi vidual s.
AnsBohit assertion and reason are inco
CASEBTUDYI | 1
The process of copying genetic iInfol
DNA and RNA i s call ed transcriptig
pol ymer ase. Transcription takekapyatg
cell ss.ralnmcription only a segment of
strands is copied into RNA.
Q. 1. What is the binding site of RNA
Ans. Promoter
Q. 2. What are monocistronic structur q
t hem ? (2)
Ansl f a strelticchatofngr eD(D0NA cont ai ns a
called monocistronic

Eukaryotes
Q. 3. Assertion: A single RNA polymer g
types of RNAs
Reason: Prokaryotic RNA polymerase h
a) Both asserdomnamedtrea and r eascd
explanation of assertion
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UNI T-CELLS AND ORGANI S
Mar ks : 25

Chaptefhd:Basic Unit of Li
Contents of the chapter

TCell Structure and Comp

Chapter 2: Genes and Genor
Functi on

Contents of the chapter
T Cel |l Di vi si on

T Cel |l Cycl e

T Cel |l Communicati on

T Nutrition

T Reproducti on

TIn Vitro Fertilizati on
TI mMmmune Response i n Anim

155




<<< @

p

CHAPTER 1: BASI C UNIT OF LIF
I Structure and Component s

Celtthe basi stumnictt usfe and functi on
Cel | brott wdyy of cell and cellul ar
Common features of al/|l cell s

T Presence of cell me mbr ane

T Presence of cytopl asm

T Presence of genetic materi al ( DN
T Presence of ribosomes

Presence of cell wallant ncédlalctmaka
tougher as compared to ani mal cel

Cell

Prokaryotic Cell Eukaryotic Cell

E.g.- Bacteria E.g.- Plant cell
Animal cell

ProkaryotCied | seliln which DNA is not
me mbrane (nucleus iIis absent) and

bound organelles. I n bacteria it

Eukaryot-Cel tehiwvhaece membrane boun
and cell org-&@Pdalnitesxs.elBE.sg.and ani ma
Cel | organel | es -oEfn deoupkl aarsynoi tci cRecte lc
Ri bosomes, Mi tochondria, Golgi Ap
Peroxisomes, Plastids, Cytoskel et

Components ([Fatures Functions

Cel

| Membr a § Made up o|Y Separates t|
phosphol i of cell froi
and prote environment
T Cel | me mb Exchange of
semi per me Bounds orgart
(all ow pa Site for met
some solu activities |
T Phospholi photosynt he:
form a | oxidati ve
bil ayer a phosphoryl at

=A A A
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protein T Carries rec:¢
mol ecul es which bind {
scattered extracel laul ;
bil ayer mol ecul es
Some prot| | Some protei.l
penetrate channel s, el
whil e oth ce-ckl Il adhe:
penetrate I mmune r esp

way

Extracellular Space

RIS _
ULy

Cytoplasm

| Membrane Proteins

Cell Membrane

Q000D

Phospholipid

Nucl eus

Largest c

organel | e
Spherical
ovoid and
10 Om in
di amet er
Two me mb-r
outer and
me mbr ane
Outer me m
continues
ER
Cont a-i ns
chromatin
nucl eol us
nucl eopl a
Chromatin
be divide
heterochr
and euchr
Nucl eol us
round str
contains
amount of

T Chromatin ¢

DNA which ¢
genest tdeat er
the traits
organi sm

T Site of syn
RNA for pro
synthesi s

T Synthesis o

t RNA

T Assembly of
ri bosomes t
in the | ess

region at t|

where rRNA |
and assembl ¢
proteins.
ear por ¢
comection be
the cytopl aj
nucl eopl asm
exchange of
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and r RNA
T Nucl ear
me mbr ane
por es
Outer Membrane
Inner Membrane
Heterochromatin
Euchromatin
Nucleolus
Nucleoplasm
Nuclear Pore
Nucleus
Cytopl asm T Ground, alYf Store house
substance various bio
cell |1 Site of man
It contal reactions o
organelle pat hways | i
|_nclu3|on glcyo |l ysi s, s
(insol ubl of fatty ac
cel lul ar .
storage p nu.cleotlgles
T Protoplas ami no aCIfZiS
nucl eus +|/TCytopl asmic
Cytop|asm Streaming i
ﬂCytoé$d|ul I N | 1 ve cel
part of ¢
T Cytosol ¢
mi crofil a
90% water
di ssol ved
sal ts, s u
amino aci
nucl eoti d
di ssol ved
Endopl asmi ¢y Complex n|T RERsite for
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Reticul um (

or r
me mb
t hro
cyto

T Cont

fl at
me mb
boun
ci st

f Two

roug
endo
ret.i
and
endo
reti

T RER

ar e
wi t h

1T SER

do n
ribo

et
ran
ugh
pl a
ai n
t en
ran
d -s
ern
t ¥p
h
pl as
cul u
S Mo o
pl as
cul u
me mb
asso
rib
me mb
ot h

BCU)C

(@]

O QD DDV OV ODO
D o

wn

weo™= oo ™=33 733

Some

synthesis

1 SERI i pi d

T Transports

to Gol gi

0
Sy I

anp

Rough Endoplasmic
Reticulum

Cisternae

Ribosome

ﬁ Cisternae

r

[l

—

Smooth Endoplasmic Reticulum

Ri bosomes

Smad2l0 nm

di am
Ma d e
al mo
amou
and

eter

up o
st e ql
nts ol
pr-ot e
nucl e

aryot
s-d e S
eukar )
S DS

ri bo:

f oun

T Ri bosomes

MRNA and

for protein
with charged

b i
pro
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mi tochond
chl oropl a{
Ri bosomes
made up of
subuniasg
subunit a

smal |l er S |

Prokaryotic Ribosome (70 S)
* Larger Subunit- 50 S

* Smaller Subunit- 30

Larger Subunit

Smaller Subunit

Eukaryotic Ribosome (80 S)
* Larger Subunit- 60 S

* Smaller Subunit- 40 S

Ribosome
Gol gi Apparijf Consi sts (9 Addition of
me mbr ane | carbohydrat
sacoci st er to proteins
T Ci sternae Gl ycosyl at i
formed by | Gl ycoprotei
of wvesicl as receptor
ER suface
T Fusion of | Synthesis o
takes pl af | ysosomes
outer con\
surface
T Vesicl es
from t he |
concave S|
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Conwvex surface

Incoming Vesicle
from ER

Concave surface

Golgi Apparatus

Outgoing Vesicle

Lysosome T Smal |l , si Primary | ys
me mbr ane | fuse with p
organel | e vesicles to

T Contain phagol ysoso
hydrol yti Di gest the
enzymes whi ch have
(synt hesi phagocytose
ER and
transport ¢
Gol gi appi

T Hydr ol yt i q
enzyndes
nucl ease,
protease |
| i pases

Peroxi some | Smal | , S i Participate
me mbr ane | met abolic p
organel | e i nvol ved i n

T Contain =<
catal ase

Mi tochondrilf El ongat ed Power house
doubl e cel |
me mbr ane | Site f &r ckrc
organel | e and oxidat.

T I'nner meml phosphoryl a
i's fol ded el ectron tr
cristae

T Mitochond]
matri x co
ri bosomes
circul ar
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phosphate
granul es

T Contain
hydrol yti
enzymes
(synt hesi |

. A

Quter Membrane

Inner Membrane

. i 4’\ DNA
. : ; . Mitochondrial
Matrix
Mitochondrion
Pl ast+i ds T Organel | es
(only in pll two membr g
Three types
1.Chloropl|f Contain Pigments ab
chl orophyl sunlight fo
carotenoi @ photosynthe
T They ar e -¢ Perform
10 Onmdii aame photophosph
n

T Str o-mga oun
substance
T Thyl akoi d

(n

3
®
3
o
-
®
S
®
(n

o~
(n

me mbr ane
bet ween g
T Thyl akoi d
me mbr anes
contain

-

chl orophyl
ot her pig
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wi t h
el

enzyn
eantrc@arrtr

Granum

=

1

—
=——

—~

Outer Membrane

Stroma

A\

Thylakoid

)

=

—m—

Inner Membrane

Thylakoid Membrane

Chloroplast
2. Chromopl |T Contain T Present in
pi gmemtd, fl owers to
orange andag <colour
T Non
photosyntHh
.Leucopl alf Colourl essgf Storage of
pl astids T Amyl oplSaat c
storage
T Li pidophli asd
storage
T ProteopPhradte
storage
Cytoskeletof Network ol Helps cell s
fibrous p their shape
T Two types|yf Movement of
Mi crotubl organel |l es
mi crofil a
1 Microtubu{f Unbranche|f Movement of
hol |l ow, T Movement of
cylindric chr omosomes
T Consi sts cel |l di vi si
prot-diumul | Movement of
T 1 n spindl organel |l es
flagell a, vesicl es
2 Microfilalf Fine prot|{fTIlnvolved in
filaments endocytosi s
T Actin pro exocytosi s
T Occur in T I nvol ved 1in
and bundl of cell s
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bel ow t he
me mbr ane

DNAA Chr omaAiCihr o mos o me

Hisone
octamer of

nucleosome .
Nonhistone

proteins
Hisone H1

Nucleosome “bead”

(8 hisone molecules+
146 nucleotide pairs of DNA)

Nucleosomes showing core histones Nucleosomes showing linker histones and DNA
DNA
2nM

11 M g

Histones

Chromatin fiber Nucleosomes

Metaphase chromosome

I
1400 nM

Organization of Life

Bi ol ogi cal-olrigearnarzaimmyg components of
and |iving organi sms
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Mo | e c u(lDeNsA Proteins, Carbohyd

Cel(IMol ecul es are organi zbdct egiimg

cells and cells of multicel

Ti ss(u@r oup of cells with similar o

ti ssue, Nervous tissue,
OrgamMi fferent tissues are organi
brain, etc.)

Organ Sy(sGreawps of organs function

| i keedtiigve -syotmamh, | iver, pa

Organi(€Gmoup of organ systems wor
organi sm)

Popul a¢Gopaup of individuals of th
and ti me)

pu

Communi(tGr oup of

area)

.

di fferent

species

Ecosys({€oammunities along
area)

\ ¢

with phy

Bi omé¢dsdarger areas that
conditions |ike

¥

ar e
forest s,

repr e
d

Bi os p h(eAlel bi omes

of earth)

toget her

whi ch i
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Mul ti ple Choice Questions
1 . Cel | i s basic
a.Structur al and functional unit
b.Structur al and functional unit
c.Structur al and functional unit
d.Structurfauncatnidon a l unit of bact
2 Al |l cells do not have
a.Cytopl asm
b.Cell me mbr ane
c .Ri bosome
d Mitochondri a
3 Which of the following is true ab
alt is a prokaryotic cell
b.lt has a nucl eus
clt has 80 S ri bosomes
dlt has no cell wal |
4 Why plant baettermat cells are tou
cell s?
a.They are both prokaryote
b.They both have cell wal/l
c.They both have nucl eus
d. They have cytopl asm
5 Which of the following wil!/l be fo
mitochondri a?
a.Cell wal/l
b.Ri bosomes
c.Cristae
d.Chlorophyl |l
6 Which of the following is not a f
alt has surface receptors that r
b.lt all ows all the solutes 1 n ar
clt separates the outside of <cel
dlt the site of many metabolic r
7 Whi ch offoltlhoewi ng i s not a functi on
a.Synthesis of proteins
b.Ceiclel | adhesi on
c.Channel for some solutes
d Metabolic reactions

H /T HHIP
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8 Which of the following is not a f
a.Phospholipids are present in bi
b.Proteins are present in the bil
c.Some proteins penetrate the | i¢g
d Centr al | ayer of I ipid covered

9 What iIs the route of secretion of
a.ERA Vesicl esACGf seRrnae of Gol gi
A Vesi cAEesmbrane of cell
b . ERAVesicl ed# Crfi sBERae of GolAgi ap

Vesi AlMesmbr ane of cel |l
c.Vesicl e EORA ERRternae of GA®AI gi
Vesi AlMesmbr ane of cell
d ERAVesicl eA Veki BRGisst ernae of G
appar aAtMiesmbr ane of cel |l

10. Why is rough ER called so?
alt has rough surface due to vestg
b.lt has rough surface due to riQ
clt has rough surface due protei
dlt has rough surface due to cri

11. Which of the following is not t
a.Secretiopriob prom cel |l
b.Synthesis of | ysosomes
c.Gl ycosyl ation of protein
d. Synthesis of proteins

12. Microsomes are

Never found in intact cell s
| Small sacs that are covered in
I IFormed due to homogenization of
Reticul um
| V.Formed for transpavit hofn pgrhet eier
a.dl, 11, 1V
b, <11, 1V
c., 11, 111
d.ao1, 111, 1V

13. Catalase are found in _

a.Peroxi some

b.Lysosome
c .Phagosome
d. phagol ysosome

HHID
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14. Vesicles are formed from the _
and fuse at the = side of the
alnn€oncave, Outer Convex
b . OQuter Convex, | nner Concave
c. Outer Concayve, | nner ConvexX
d.lnner Convex, Outer Concave
15. Which of the following iIis the ¢
their functions?
a.Chl or o-psltaossrtage of food
b.Chromopphet osynt hesi s
c . Amyl| opisatsoigea of st arch
d Proteopltastage of polysacchari de
16. Where is ribosome assembly done
a.Centre of nucleol us
b.Centre of nucl eus
c.Periphery of nucl eus
d . Periphery of nucleol us
17. Ribosome is party assembled in
is completed in
aNucl eod aytopl asm
b Nucl ear membrane and cytopl asm
c Nucl eolus and nucl ear membrane
d Nucleoplasm and nucl ear membr an
18. I n the following diagram parts
to G. Which of the following is t
A
B
C
D
E
F
G

a
b

A-Out er
F-Nucl eopl asm

Me mbr ane
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c .D-Heterochromatin
d . E-Nucl eol us
19. Which organelle is called the g
a.Pl astids
b Nucl eus
c Vacuol e
d Mitochondri a
20. Which of the following metaboli
place in the cytoplasm?
a.Glycoibyrsaeasskdown of sugar
b.Synthesisaoifdd atty
c.Synthesis of nucleotides
d. Synthesis of swugars
2 1. Under the microscope, how wi | |
from a dead cel l ?
a.The |ive cell will show met abol
b.The | ive cell wi || show movemenr
c.The | ive cell wil!/l show mawe me
organel |l es
d.The |ive cell will the microfil
22. Which cells are more |ikely to
| ysosomes?
a.Muscl es
b.Macrophages
c . Neurons
d Epitheli al cell s
23. Which of the following is not t
a.lnclusion bodies
b. AmM no aci ds
c.Sugars and salts
d Nucl eoti des
24. The major role o® cytoskeleton
a.Maintaining the shape of <cell s
b . Movement of <cell
c Movement of organelles of <cell
d . Al | of these
25. Which of the following I s not t
membrane of mitochondri a?
a.lt highly folded inwards to forim
b.lt contains enzymes and el ectrdg
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clt is highly folded to form ci
dlt is the site of ATP synthesi

Assertion and Reason Questions

(n (N

Assertion (A) and Reason (R). Answer these questions selecting
the appropriate option given below:
a. Both Assertion and Reason are true and the reason is the
correct explanation of the assertion
b. Both Assertion and Reason are true but the reason is not
the correct explanation of t  he assertion
c. Assertion is true but Reason is false
d. Both Assertion and Reason are

26. Assertion: Chromephatdetsymarlee niog.

Reason: They are present in fruit
give them bright col ours.

An s wer

27. Assertiomomchi®ndria are called t1}
the cell s.

Reason: Mitochondria produce ATP
I'ts inner membrane

An s wWeAr

28. Assertion: Macrophages have | ar
| ysosomes.

Reason: Macrophages are involved
An s wéeAr

29. Assertion: Lysosomes contain hy
Reason: Lysosomes are synthesized
An s weCr

30. Assertion: Cytoplasm of the I
cytoplasmic streaming.

Reason: Cytosol i's the i nsoluble
An s we

31. Assertion: Cell membrane has mg
out a variety of functions.
Reason: Nuclear membrane does not
associated with it.

Ans weCr

32. Assertion: Nucl eolus of the nudg
Reason: Nucl eol us oiteimasde up of p
Ans wer
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33. Assertion: Cell membr ane I s semi,|
Reason: The phospholipid bilayer [do
substances | i ke glucose to pass thr
An s wé@Ar

34. Assertion: Pl ant cell I's a prolai
Reason: Plant cell does not have Ja
cell wall
An s wer

35. Assertion: Cytoplasm of the 1 iVvi:
cytoplasmic streaming.

Reason: Cytosol I's the insoluble pa

Ans wer

Short Answer Type Questionis

1. Di sgunsh between eukaryotic and pfo

Eukaryotic ¢ Prokaryotic

nucl eus

Me mbr ane bound |No membrane bou

Membrane bound | No membrane bou
organel | es organel |l es
80 S ribosomes |70 S ri bosomes
cytopl asm
2. Draw the structure of <cel/l me mbr ahe
| Membrane proteins
Extracellular Space
m ﬁﬁﬁ?ﬁi Phospholipid
%E ﬁﬁ Phospholipid
UL UL A AEA =
Cytoplasm
Cell Membrane
3. Mention the characteristics of nufcl
f Spherical or ovoid and about 10 |Oi
T Two memb-maner and I nner membrane
T OQuter membrane continues with EBR
T Cont a-chs omat i n, nucl eolus and nycl
T Chromatin can be divided 1 nto het e

euchromatin
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f Nucleolus I s a round structure ¢

DNA and r RNA
T Nucl ear membrane has pores
4 Di stinguish between euchromatin a

Euchr dma Het er ochr omat
Loosely coiled qHighly coil ed cHh
Transcriptional llTranscriptionall

of genome of genome
Stains | ightly Stains darker
5 What are inclusion bodies?
l nsolubl e cel |l ul arprwadsutcetss oirn stthoer
are called inclusion bodies.
6 How are chloroplast similar to0o mi
T Both organelles have their own
T Both organelles have doubl e men
T Both organelles have 70 S ri bos

7 How are mitochdndrrioplamsd di fferen

f Mitochondria generates ATP by
whil e chloroplast wuses |l ight t
T Chl oropl ast has-ghleemo phylme nwh i
mitochondria | ack it.

8. Di stinguish between microtubul es

Mi crotubul e:s Mi crofi |l amen
Prot-eiumul i n Pr ot-aich i n
Foundcihia, fla(Foundciymopl asm |
spindle fibre t he membrane
Responsi ble for [Responsidhae&odypytro
of cell organellexocytosis, and
chromosomes, andcell s
and fl agell a)

9 What is the iIimportance of plastid

a.Plastid containing chlorophyl/
photosynthesi s

b.Pl astid containing other col ou
brightly coloured fl owers and
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c . Pl aslts that do not contain any [o
food storage
10. What is phagol ysosome?
Phagol ysosomes are formed in a ce]l
(formed due to endocytosis) is fupe
hydrolytic enzymes) to di gesdme.he| C
11. Why are ribosomes called ribonygcl
Ri bosomes contain equal amounts off
Hence, they are called ribonucleopr
12. What is a nucleosome? What hapgpge.:
during cell di vision?
The DNA and t he hansitzoende si natroe boeragd I|i |
structuraeucbhkebedmes. The core i s ma
proteins (octamer) and the DNA is| w
The chromatin that is thread and pe
I nterphase nucl eus condenses to |fo
cal tdéaéd chromosome during cell divjis
13. What is polyribosome?
Many ribosomes are attached to a [si
to synthesize proteins efficientlly.
Growing Polypeptide
Ribosomes
mRNA
Polyribosome
14. What is glycosylation? What is |t
gl ycoproteins?
Addition of carbohydrate moiety tp
Gol gi appar atgusy cioss yclaltlieodn .
Gl ycoproteins serve as iIimportant | e
15. What is the role of nucleolus 1in
't contains | arge amountrsRNA. DNRANA hi
an i mportant component of ribosomes
an i mportant role in the synthesif
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1 Observe

cell wall

Golgi apparatus =7

Jeé
Long
t he

Answer

mage

Type

gi

ven

aldenti fyAiamdeB.

H /1 HHIP

Questions

bel

ow and

A-Ani mal Cel |
B-Pl ant <cel |l
b.How are they different from eagqa
Ani mal cel Pl ant cell
Cell wall abse|Cell wall pres
Pl astids absenjPl astids prese
Centrioles prej{Centrioles abs
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Cytoplasm of cell and in eukaryote
Reticul um

b Why i1s ribosome considered a di mer
Ri bosomes are madenef sthaslubamidt one

c Which organelles of eukaryotic cel
What can be inferred about the ori
Mi tochondria and chloropl ast s
They may be related to prokaryotic

CROSSWOPWZZLE
. LI TTT]
B H BT HEEEEEN
(IO O N
| i L] HEENE
I SaEEEEEEER
HE NN
Pl | i
G mERREEEEN
Pl [ [[]]
Across Down
2. Study of cell and cellular 1. Coloured but non -
processes photosynthetic plastid
6. Cytoskeleton that is made up 3. Membrane bound
of actin organelles that contain DNA
7. Phagocytic vesicle fused with 4. Soluble partoft he
lysosome cytoplasm
8. Proteins that help with cell - 5. Cell organelle named after
cell adhesion Camillo Golgi
11. Organelle that contain the 9. Chromatin is condensed
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enzyme peroxisome during cell division to form
14. Stack of thylakoid
15. RER is rough due to the 10. Plastid that contains
presence of these photosynthetic pigments
16. Structure that surrounds all 12. Single membrane bound
cells organelle that contains
17. Cytoskeleton that is made digestive enzymes
up of tubulin protein 13. The inner membrane of
mitochondria is folded to
form
Answer
ic]
h]
-
_ cle]1]1[b[i]o[1]o]e]y]
N < m __
Y 1Y 19 G
C t P |5M\i|c|r*of|i|l|a\m\e|n|t|
[PInlalefol1]y[s[o[s o|m]e] H 1
1€ 1S 19 18|
|y 0 s i
1S | |EGly“C o|p|r‘|ote|i‘n| |3
hj P
I I Plefrlof[x[ils|o[m]e]
o |h] A
moL € r
o] (o] S G r|a | nj|a
s [r] o] i t]
|=R\i|bosom|e5 s | |u
m 1] 0 t s
|1€ e|ll({1lm | elm|b | riajln | e
a e e
S
|1M‘i|c|r‘|otu|b|u‘l|e‘
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CHAPTERCRLL GROWTH AND DEVELOPME
ACel | di vision
Mi t osi s
VDivision of nucl eus.
VResults in two nuclei that have s a
as the parent nucl eus.
VDivided into phas®sdoghaegentPr omet a
Met aphase, Anaphase and Tel ophase.
Phases CharacternDiagr am
ProphasqA Condens :
of chr ol
to form Spindle Assembly
,chromOS(
A Cyt oskel Disappearing
di sasse.l Nuclear membrane
ASpindle
begins i Condensation of
form fr chromosome
centri ol
organi zi
centres
A Disassel
of nucl ¢
envel op¢
Promet afASpindl e
attach
ki netocl
of Chromosomes
chr omo s ¢ attached to spindle
AChromos fibre
S begin
al i gni n¢
the equi
pl at e
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Met aphagy I gnme
romos
t he
ator
h

omat i
nect
pind
er f

Chromosome at the
equatorial plate

I

h
t

q
a
h
0

Anaphasdq

A
Cc
a
e
E
C
Cc
a
fi
0
)
S
S
C
f
0
C

- OO0 ST WwWTOC T OowmWS — O C

Chromatids are
sepatated

Tel ophagf Chr omat. i

Chromatids reach
the poles

T Appear a
of nucl
envel op

T Uncoi | i
chromat.
chromat i

1T Cel |
organel |
start
appear.i.f

Cytoki-nesi s

VFoll owed by karyokinesis (nucl ear
V Ani mal-Acellleavage furrow divides t
the tiwbsce

VPl ant-Cyelolpl asm i s divided by cons
i nside the cell

Resul t of mitosi s
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V2 genetically identical daughter
| mportance of Mitosi s
V Growth and devel opment of organis
VHealing and repair of organi sms
Overview of Mitosis
Paternal Maternal
Chromosome Chiromosome
l DNA Replication
Mitosis
2 daughter cells
Mei osi s
VTwo successive nuclear divisions:
V Mei osi s | I s reductional di vision
chr omosomes)
VMeiosis |1 is equational division
Mei osi s |

Meiosis T

Prophase T

Metaphase T

1. Leptotene
2. Zygotene

3. Pachytens

4. Diplotens

L B Diakinesis

Anaphase T

Telophase T
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Phases Characteristics
LeptotenhACondensation of chromati i

chr omosomes
ZygotenehASynap&dHrsocess of pairing

chr omosomes

\Paired chromosomes are al

Pachytenh

Crossingpooeess
nNoisi ster chr omat
chr omosomes

of exchan
i ds of h

Di pl ot en

ot her and remain

A\ Homol ogous chromosomes mg

for miXdsghaped strChtasmat a

attached

Di aki nes

Mei otic spindle
Di sappearance of
Breakdown of nuc

E

Mov e mentetorfads towards me

assembl ec
nucl eol U
| ear e NV €

Nuclear
/ envelope

Chromosomes
condense

A

Stages of Meiotic Prophase |

Leptotene ——> Zygotene ——> Pachytene —— Diplotene

Synaptonemal
complex
Chiasma
i Further
Chromosome pairing Chromosomes are Synaptonemal complex h
and synapsis begins fully synapsed and starts to disappear and @ ro;nostqme
crossing over begins chiasma are visible o

—  Diakinesis

Met aphas

metaphase pl ate
\Each chr omosome
fiber of opposit

A\ Homol ogous chromosomes af

i s attacl
e pol es
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(wit Kinorocore)
AnaphasexChromosomes start moving
pol es
VA Y L
/‘“"l’
Homologous chromosomes move
A to the opposite poles of the cell.
Tel ophasisMovement of homol ogous <ci
opposite poles is compl et
A\ Nucl ear membrane is f or mg
\
CytosineiCel |l I's split i1 nto two doza
hal f number of <chr omos o me
\
Mei osi s ||
Foll ows Meiosi s | and is |ike Mitosi
The interphase between two dievxiissitoenns
(depending on species)
Phase Characteristics
ProphalACondensation of chromatinr
ACytoskeleton disassembl es
ASpindle fiber begins to f
A Di sassembly efveluogear
Met aph/AChromosomes are arranged
1 pl at e
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ASpindle fibers are attach
centromer e
Metaphase Il chromosomes
line up at the equator.
AnaphalA Separation of sister chrd
|| pull ed by the spindle fi6k
pol es
<u> <
Seslar '3\‘;;21" Dk
Centromeres divide.
Chromatids move to the
opposite poles of the cells.
Tel oph/AChromatids reach the oppqd
| | hapl oid nuclei are for meg
Cytoki|ACytoplasm is divided bet\y
Result of meiosi s
V4a haploid (n) daughter cells are
[ I n cdauemamfs 2n= 46, n=23]
| mportance of Mei osi s
V Gamete formation in sexually repr
VCreating genetic variations
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VGeneration of haploid number of <chr
so the number of chromosomes I s malil
generati on
Overview of Meiosis
Paternal Maternal
Chromosome Chromosome
l DNA Replication
Crossing Over
/ \ Meiosis T
Exhange between non-
sister chromatids of
homologous
/ \ chromosome / \
Meiosis IT
Non- Recombinant Recombinanit Cells Non- Recombinant
Cell Cell
B.Cel Ic lcey
VThe events or change in cells from
anot her cell di vi si on.
VCell cycle can be di vlidteedr p ma soe tawpd
phase (Mitosis).
184
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VEukaryotic cel-RP4dmhputakéeolBompl et
and mitosis coaptl egareshauwnr .ab
VFor a cell cye2& lbdurgd houlrster ph
I's mitosis

|l nter phase

U Preparation of the cell for the nej>
U Absence of chromosomes (they uncagil
Ul nterphase can be di-vided into 3 |pl
A GiPhase (6@l ll)growth and metabol i
AS Ph#&®Sgnthesis or replication off I
A G:Phasel | growth continues for mi.H
U GiPhase is an i mportant stage as | h

either of the two paths

ACommit to divisiose floéhowBe S phc
e

AWithdraw from division,opthtaesre t h
(metabolical |l y-dacvtiidviengb ucte Inlo)n
U Cells may repraasne ifnorG | ong ti me b

stimul ated (phaset@andGcontinue theg

ANAPHASE

Growth of cell for D|V|S|ON
division lHour'

Growth of cell

23 Hours

Metabolically active
and Non-dividing

cell

Replication of DNA

Cel | cycl e
Regul ati onCydl| el |

VThis is important to produce norm
round of division
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V Cel | Cycle I's regul ated by checkppi
VTher are three checkpoints

1.Gl/S check®ioazemtof the cell I S monji

not damaged.
2.Go/ M checkpPpNAntephi campbet ed; DNA
repaired
3. M Phase cheXpkipnodilnet fi ber for mati
to the kinetochore of c¢chr omosome
these criteria are fulfilled t
phase till the task is compl e
l ure of anyioff stteanchealkipd o ce

Mol ecul es that regul-ate the cell cyc

VHeterodi meric protemeaarks ndiisfef  Heen
2 subunits)
VOne subunit is Cyclin (regulatory
B, D and E

VSecond regubanotyi s Cdk (Cyclin d
These are Cdkl, Cdk2, Cdk4 and Cd
Vin cyclins and Cdk complex, cycl:.
are phosphoryl at «€d kb yc otnpd ecxy. ¢ IHiem ¢
control the passage of cell throu
Cyxlin Cdk Progr es g

of cel |
D and E[Cdk2, CGiAS

and Cdk

A Cdk1l SA G
B Cdk1l G2A M

VDNA damage checkpoints also oper g
phases. |l n case of DNA damage, th
I's repaired andeswemdd.cycTlkreses are
CHK1 and CHK?2
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CCel | communicati on

V Al | cell s communicate with each o

VBacteria senses presence of gl ucao

environment and move towards t hem,|

VEukaryotic @elelssncsenod mol ecul es
cells (Signal mol ecul es) and -cebkpD

communi cati on.

Receptors on the
<> cell receive the
signal

<&
<> Other cell
Release receives the
molecules
molecule
VSignalling-Mwollecwlles that may cau
target cel |l by binding to recepto

Signal molecule

| | |
Simple Signal Complex molecules
molecule
Tons and Gases
Nitric oxide- Nervous
tissue, Immune cells and
circulatory system

Proteins

Hormones, Growth
factors, Cytokines

VEicosanoids (class of |lipids) 1inc
prostaglandins and | eukotrienes.
VThe distance at which these signa
varies from | ocal action to over
VMost signalling molecules bind to
a.Receptotrlse osnur face of target ¢
b.Ilntracellular receptors inside

VCell surface Receptors
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a . GPCR#& | arge family of cell surf
guanine nucleotide( ®i pdo tceil g sepdt
G proifceiumppl ed receptors.

b.Tyrosine kphess gredxadie r eceptors
by phosphorylating their substr
resi dues.

Vintracellular reactions-of cel |l t
alntracellular sigmsal nttams @uc toi
receptor
b.Si gnal I's transmitdiedet¢ol y her nb

net work of mol ecul es

VSignal transduc-tNiednwop&t hhwayms | ecul

cytoplasm that transmit the signa
ude

i
nucl eus. These pathways includ m

acyclic AMP (cAMP)

b.Ca2and catbcdinudnnng prmoeuhi oa

c MAP (mitogen activated protein)

d NFIB transcription factor
VResult of signal transduction

a.Change i n gene expression

b.Differentiati on

c .Replication

d Alteration of enzyme activity

e.Changes in ion permeability

f death of the cell and many ot hg¢g

¢} Extracellular Signal

Surface Receptors

Intracellular Signal
Transduction

e Expresion

Alteration of enzyme activi
Change in ion permeability
Secretion of proteins

Cell death

Cytoplasm
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Nutrition

vV ALl | |l T ving organisms need nutrien

VNutrients provide energy and comp
reproducti on

VEI ements of- Nutrients

AThree el-@memors, Hydrogen and Oxy
base of biomolecules | i kef atag bar
nucl eic acid

AAdditional elements |ike Nitroge
bond with Carbon in biomolecul es
AEl ements that do not bond to Car
bound to someé&omrnatmei ICal ci um, Ma(
Chloride i ons

AEl ements requyrsemahl -uanoéekt emsn
or trace -Maeamgamese, Copper, Zi ng
Selenium, and |l odine. These are
Il mportant

VPIlant Nutrition

APl ants produce their own food by
photosynt hesi s

AFix Car bonanddi owaitdeer wi th sunli gh
chl orophyll to form sugar mol ecu
Photosynthesi s

AThis process generally takes pl 4d
of | eaves

ASpongy parenchymaf racbrs oaibrs CO

A Water and minerals are abrso(r btehd
wall ed extensions of the epidern
ASome plants form associations Wwi
(convert atmospheric nitrogen 1in
compou)nds

V Ani mal Nutrition

A Ani mals consume the food synthes
ot her organi sms

AThey have a digestive system whe
are broken down into simpler abs
A Some gut bacteria al &woaadctedrpi d ni m
human gut synthesizes Vitamin K
found in theatumendofests cel |l ul
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x Conjugation

. A20SOKy2ft 238 H T HMP
AVitamins are needed by animal s i
Vitamins are generally procured
AVitamins of- two types
x Water soluble (Vitamin B compl
x Fat soluble (Vitamin A, D and
A Deficiency of Nutrients may | eal/
x Protein d-é&ftiumiteerdcyr owth of chi
xl ron or Folic -doiedni def i ciency
xVitamin C de®durvenchl eeding gul
xVitamin A dwWdalkcieyaesi ght
x Vitamgann dB.2Bef i cineencyys ti ssue pr
VMicrobe Nutrition
A Most bacteria and fungi are sap
pl ants and ani mal s)
AThey produce enzymes to digest
dead plant or ani mal and absorb
E.Reproducti on
VProcess oifngprmawci ndi vi duals (off
VThis involves transmission of ge
generation
VIit ensures survival of species a
speci es
VIt also allows for genetic diver
Reproduction in Microbes
A Genelrlay aseaugénetic exchange bet
AA single cell divides to produce
divisions 4 cells, 8 cells and s
AThe number of mi crobes (bacteri a
exponentially
AVariations may arise due to mut a
replication and genetic recombin
A Genetic recombination Variations
foll owi ng -processes
x Transformati on
Cells do not come in contact wi
Donor AcredlleaseA abDNAvely taken by
cel |
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Donor bacterium has F plasmid (
DNA which can confer some FtQealilt
Recipient bacterium doelkCabl ha
Donor attaches to the aedi pi eop
the plasmid is transferred to t

Bacterial Conjugation

Donor bacterium F plasmid Conjugation pilus Chromosome

T3 o €3

Jack Westin

x Transducti on

Bacteri owihrage t hat i1 nfects bact

DNA i s transferred from donor
bacteriophage

Q=

Donor Cell Bacteriophage Recepient Cell
VReproduction in Pl ants
AReproduction in pl amstesx walc uan d ys

reproducti on
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Reprocuction in Plants

H /T HHIP

Asexual
Reproduction

Vegetative
Propagation

—— Facultative

—— Apomixis

— Obligatory

A Asexual reproduc
x Of fspring are
gamet es

x Two

Vegetative r e-p

New plants are
propagul es or

| eaves, roots)
No seeds are p
New plants are
met hod of repr
Propagati on
cutting, graft

Apomi xXi s

Embryos and

Facul ta
sexual

Obl i gat

only hp

A Sexual re

x Of f spr i

gamet es

x FIl ower |

x Compl et e

S €

reprodu
e
omi X1 s
product
ng ar e

t he
fl owe

S

t y\peegset at i ve

may

tivePlapmotms xiis whi ch

-aPpl camnmit xsi si n

Sexual
Reproduction

ti on

produced from soma

reproduction an

roducti on

produced from son
v-esg eetmg t itweb epgasr,t D u

roduced

clones of
oduction i
occur
I ng, mi

the par
s al so ¢
nNaswueml | vy
cropropagat

eds are developed
bot h
pl ace

reprod

t akes
whi ch

ction

i on

produced by the fu

reproducti ve
r-has four

part
parts
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a.Sepal s

b.Petal s
c.Stamen (Male pa
d.Pistil ( Femal e
Ant h-er
x4 pollen sac ¢
x The cell s of m
mi crosporesn) h
x Mi crospores di
x Mature poll en
generative cel
Ovary
x Ovary has one
x Ovul e has one
Il nteguments en
x Opening in the
x Ovum productio
a.The megasporan
unequal cytoki
produce four m
b.Three of megas
megaspores dev
c.The nucl eus of
produce 8 nucl
d . Two nucl ei (ce
at the micropy
cell wall
e.The centr al ce
Poll ination an
x Transfer of po
x Poll en grain t
x Pollen tube gr
sac
x Two mal e gamet
mal e gamet es)
Fertilization
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| opasc.i nto e
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trally |
ar end a

c e
op
(1

Cc
d

I at t he mi

germinati o
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kes up wate
ws t hrough

s (generatu
| so move al

Ov agma

i-mabdadalvie d wod

tde gnu e rotpsy | ies
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a unde

—+

al ly

Cc

to pr

es at

| aye
gaspo
c

| I s un
| asm i
n .

rate
mbr y o
nder g

ed)

ch | az

cropyl

n of R
form

r and
t he st

vesce@l
ong th

193

o —

- oo 0 o

o

< T S5 O

o —

ol

Y o) oL}

‘N

— g e —



. A20SOKy2ft 238
x Poll en tube
rel eased i n
One nucl eus
zygote
Secon
(thre
Two f
Ovul e
I nto
devel
V Reproduction

nucl

hapl
rtili
devel
embryo

d
e
e

A Asexual reproduction

x This mode of reproduction is | imit

x Occurs by Binary fission and mul ti

x Bi nary fpiasrseinoth cel | divides into 2
Par ameainenmo e b a

x Mul tifplssi epeated division of the j
foll owed by division into-Phasynodau

A Sexual reproduction

x Sexual reproduction involves produ
mi xi ng of genetic material of two

x Genetic Imadferparents i s carried in
specialized cells called gametes.

x Gametes are haploid and carry a si
derived by meiosis. Gametes are of

x The fusion of haploid demdtiiladozmuadl
syngamyw,d results in the formation

Xx The zygote grows and develops into
next generation.

x Species that have separate male an
cal ued sexBuxadmpl es ar e h (thoaimo bseai pnigesi
and higher ani mal s.

x Species capable of producing both
within the same organibsmexoumldescr
her maphrodite

Xx Lower animals such as tapewor ms, e
some fishes are bisexual

Human Regpctoidon

x Mal e reproductive system

oepmbnrgy o .

n

H 1 HIM
mi cropyl
sac.
the nucl

t he
embryo
wi t h

reaches
t he
fuse e u
eus fuse wilteh rti lpd et Wa
oi de mduccd peer i+ i3sn )f or me
zation events are cal
ops i nto segdoatkt eeve
and endosperm provid
Ani

mal s
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AComposed of a pair of testes, ge
and the peni s.
AThe testes are situated in the s
abdominal cavity.
ATestis is an ovoid shaped gl and
call end ngdéderous tubul es.
ASeminiferous tubules produce mal
(sperms) by a complex process of
cal ls@dér mat ogenesi s.
ASperms are carried to the epidid
deference to the penis.
A Malggametes are produced throughou
x Femal e reproductive system
AConsists of ovaries and fallopia
and external genitalia.
AOvaries are attached to the wall
(singular, ovum) is pr odbweesi 3 .n
AThe fallopian tube is a muscul ar
gametes from the ovary to the ut
AFemales release ovum -cOvad ad Vi eorny
x Fertilizati on
AFollowing copul ation, sperms ent
towards the ovomtubefall opi a
AThe sperm and ovum come in cont a
enters the ovum, entry of other
AFusion of sperm aZggovem nucl ei
ATwo haploid nuclei fuse to resto
chr omosomes.
n Vitro FerntliVIF)zati on
x| VF is part of | arger-Atssdlsneldogy
Reproductive Technol ogi es
x Fertilization is carried o-ubtabiine sa
are called test tube babies
Xx First test tube was Louise Brown
x Created to hel pei ctfoanrcteiilve coup
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X

X

X

X

Proce

f

The fert.i

Three basi

S whi ch
emal e
ed o
mpl ant ed

(it)he i sol ati on
(itihhe fusion of
(isingle zygote
Proc-ess

o O T o

e
f

g

Stimul ation of
Ova are collect
Eggs are separated from surroundi
Eggs auwubated wi

75000)

Fertilized eggs
Embryo shodl0Od cled | & by 72
Best embryos ar

H /T HHIP

ovum i s fert.

vum i s al

z
n female body
mi crotechniques:
amad es alndac tfieama | ef g a
pairs of gametes,

cul ture

ovul ati on

ed from femal e

th sper ms
are kept

e transf e

devel ops into a baby
VF can be cathiedyoptewerved
nitrogen) eggs and sper m.

FJI mmune response
VSystem that pr
VThe response o

Il mMmmune respons

VIinvertebrates

not possess an

VIimmune system-
Viymphoid -&r g am
VPrimary | ymphordaaoasganswhi ch

VSecondary

I mMmmune system
and thymus

I mMmmune system
|l ymph nodes, s
Ti ssue)

I n Ani mal
otects bod
f the body
e

| i ke st ar fnids hh,y deraar
I mmune system.

tgygmphetd ofgans an

sy and secondary |

originate

settle and
pl een and

| owe d

by f

f or

I n S

hour s

rred

S

y ag
aga

and

| 'y mp-it dhied oo rggaarss wher e t

f un
GALT

| i z €

t o

e mal
by

18 h
peci
to t

(sto

ai ns
I nst

t he
mat u

ctio
( Gu
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Immune System

V Ce
na
V Ly
t h
fu
V De
V An
ca
V Ne
mu
gr
V Ot
V Mo
be
V Ma

| o

Adenoids &

Tonsils - Lymph nodes

— Lymphatic
vessels

Thymus

Bone marrow

Spleen

Peyer’'s
patches

Large

intestine L]e
-
~
/¢
/|

Small
intestine

Appendix

MEebicALNEwsToDAY

| I's of | mmuLnyempshyosctyetne s, macr oph
turalc«&lilld,erdendritic cells, e
mphocytes are small cells. The
e types of molecules present o
nct-iBomsnd T | ymphocytes

ndritic cells (DC) are present

tigen PreseBtty mmgh Cey tldsesn darnidt i ¢

pture antigens andl pmpkeayt ¢ se
utrophils (phagocytic cells) a
|-t obes nucl eus and granules in

anul ocytes

her granul ocytes are the eosin
nocyatrees present in blood migrat
come ti ssue -nmacsrta pohcaygteess .
crophages are | arge phagocytic

cation-they are

ALivEe&kupffer cell s
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ALund@®fl veol ar cell s

AParitoneaParciavvonegal macrophages
Cells of Blood
C @ Hematopoietic
stem cell
v
Multipotent
@ progenitor

¥ .

Common Common
lymphoid myeloid
progenitor progenitor
1
v A
Granulocyte
monocyte e&”ﬁ%?é‘i%‘;?éﬁor
progennor
T cell B cell Innate Dendriticcell v Y ~“w ¥ -
lymphoid
. ® & B a
Monocyte Granulocyte Mast Megakaryocyte Erythroblast
cell
a I *C
O
"@’o < & e= @
2o
Macrophage | | Neutrophil Basophil Platelets Erythrocyte
@
Monocyte Eosinophil
\ dendritic cell

https://link.springer.com/chapter/10.1007/978-3-030-25553-4_2

The I mmune response
V Pat hogens may gain entrance into
respiratory tract, etoc.
V Pat hogens are carried to |ymph n

VLymph nodes have macr-bpmplgecyt &8s
V Pat hogen S engul fed by macr oph
compemts of pathggemoctyd eF .

Vsever al cell ul ar mechani sms | ead

by t he macr olpyhmpgheosc, y tBelsy mmhdo cTy t e s|.

Vinterl eukins act tlvyampeh otchyet eBs and
VActivat gdpBocytes differentiade

secrete antibodies or I mmunogl ob
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VIigs are glycoprotein made up of

di sul phide bridges. Each <chain

regions. Five different |l gs ar e

| Mmmune response medinaotreadl brye slpgosn g es.

Antigen-combining Antigen-combining
site site
\N H, NH,
NH, NH,
% R

55

Light chain "ﬂl

Disulfide linkage ~

Heavy chain=—
H(QCCgH
Figure: Structure of | mmunog
VActi valtemp Rocytes, macrophages a
host cells with pathogen and kil
medi ated i mmune (CMI) response.

Mul ti ple Choice Questions

1.Cell di viinspioant ainst f or organisms fof

following reasons?

a.Growth and repair

b.Reproduction

c.Distribution of genetic materi al
d.AI'l the above
2 Which of the following is the corr
mitosi s?
a.ProphAs@eaphaset ApsAtel ophase
b.Prophé&smeet aphfAsesamaphadadsteel ophase

c ProphAsel opAasseaphédsmeet aphase

d Anaph®#speg ophAsmet aphMmsel ophase
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3.The cell division in which al/l t he
receive equal genetic materi al I S
a.Mi tosi s
b.Mei osi s
c Cytokinesi s
d Both a and b
4 Which of the following is not obsery

a.Condensation of chromatin

b.Di sassembly of cytoskeleton and as
c Assembly of nuclear envelope

d Attachment of spindté@emkcnetobbhbes

chr omosome

5 Metaphase of mitosis-is characteri ze
a.Alignment of chromosomes at the eq
b.Alignment of chromosomes at the po
c. Alignment of chromosomes in the nu
d . Alignment of chromesemesndbe fibre
6. Telophase of mitosis i-s not <charact
a.Chromatids reach the opposite pole
b. Appearance of nuclear envelope and
c.Chromatids are uncoiled in the nuc
d Chromosomes reach the opposite pol
7 Cytkonesis is

a.Division of cytoplasm between daug
b.Di vi sion of nucleus between daught
c.Division of cytoplasm and nucl eus
d.Divi sion of chromosomes between da
8 Karyokinesis is

a.Division of cytoplasm between daug
b.Di vision of nucleus between daught
c.Division of cytoplasm and nucl eus
d . Division of cell organelles betwee
9 How cytokinesis is carried out in p
a.Cleavage furrow cuts the cytoplasm
b.Cell pl ate f or matwioonc eddtsween
c.Division of cytoplasm between daug
d.All of these

10. How cytokinesis is carried out 1in
a.Cleavage furrow cuts the cytopl asm
b.Cell pl ate formation between two ¢
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c.Division of cytoplasm between daug
d.Al'l of these

1. Cell division that results in gam
organisms i s L

a.Mei osi s

b . Mitosi s

c . Binary fission

d.All of these

2. The correct sequence of stages in
alLept o AenwywagothebDiepl oAPrme hytAdDna ki nesi $
b.Letot Anzygot ArPrechytA Depl ot ene

ADi akinesi s

c.Di aki nfeBii 3l o AdPraeec hy tAedhyegotA hept ot ene
d.Di pl oAdPraec hy tAehygote bept oAeDnea ki nesii
3. What is synapsis?
a.Pairing-homonloongous chr omosomes
b.Paring of matpanmralnadndomol ogues

c . Exchange of chromatids in a chromo
d Exchange of parts of chromatids

4. Which of the following is true ab
aMeiosis | and |1 are both reductio
b Mei osi s | I s equational amnmd vMesii osi
c Meiosis Il is equational and Mei os
d Mei osi s | and | | are both equation
5. How i s Anaphase | di fferent from
a.Homol ogous chromosomes separate in
chromatids separate in anaphase 11
b.Homol ogous chromosomes separate in
chromatids separate in anaphase |
c Homol ogous chromosomes separate 1in
anaphase |

d Chromatids of a chromosome separat
anaphase |1

6. The cel l cycletwe Hasidedhaséesnd
a.Prophase and I nterphase
b.lnterphase and Mei osi s
cdlnterphase and Mitosi s

dl nterphase and Metaphase

7. Which of the following i s not a ¢c

. A20SOKy2ft 238 H T HMP
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a.Go-Cell s do not wundergo
b.Gi-Growth of cells
c.S-Synthesis olfesorganel
d.G>-Growth of cell for <ce
18. Which of the following
growth of cell ?
a.Gi/ S checkpoint
b.Go/ M checkpoi nt
c.M phase checkpoint
d . Al | of these
19. Which of the following
attachmemitnddlfe sfi bres to
a.Gi/ S checkpoint
b.Go/ M checkpoi nt
c.M phase checkpoint
d.Al of these
20. DNA damage checkpoints
are regul ated by
aCdk2, Cdk4
b.Cdkl a+swdgcBin
c.Cyclins only
21. CHK1 and ICHKr2acel | ul ar
mol ecul es | i ke
a.Cyclic AMP
b.Gprotein coupled recept
c.C&*and calcium binding
d MAP kinase
22. Which of the foll owing
a.Carbon, hydrogen, oxyge
b.Phosphor us, ema nsgua npehsur ,
c Manganese, copper, zinc
dl odine, Carbon, phospho
23. Which of the foll owing
by bacteria?
aVitamin K and vitamin
b.Vitamin B1 and Vitamin
c.Vitamin E and Vitamin
dVitamin C amdDVitam
24. Which of the following

defi ciency disease?

H 1 HIM
di visi on

I 1 di vi si on
check poin
check poin

chr omosome g

whi ch aSpe G

signal tranm

or s

proteins

i a group
n, nitrogen
cal ci um
: cobal't
rus, sodi um

nutrients

S

B1l2
K

B6
IS not

a ¢C
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alron or faoonaemi aaci d
VNVitamilhomDe deformities

b
c.Vitamin B6-rmeirdv@BU tissue probl ems
d

Vitami-we&k eyesight
25. Reproduction ensures
a.Continuity of species

b.Transmission of genetic material f
c Diversity is generated in species
d. Al | of these

26. Why is the entire progeny of bact
cel | ?

a.One single cell gives rise to the
b.Two cells fuse to give rise to pro
c.Variation in progeny arises due to
d Bacterial <cell division is exponen
27. Genetic recombination occurs 1in
a.Asexual reproducti on

b.Vegetative propagation

c.Sexual reproduction

d.Al | of these

28. Genetic recombination -occurs in b
a.Transformati on

b.Conjugation

c.Transducti on

29. Al of Thdemechani sm by which gene
one bacterium is transferred to ano
call ed:

a.Transducti on
b.Transformati on
c.Transfection
d.Transportation

30. Which of the nfoal Itowiena@biosut reprod

pl ants?

a.Pl ants undergo both sexual and
b.ln apomixis, embryo and seeds
fertilization

cdn sexual reproduction there i

d.Sexually reproducing plgamed emsr oduc

31. Which of the following is not
a.Zygotenbryo

20SOKy2f 238 H T HMP

ase
ar e
s do
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33.

35.

a
b
C
d

36.

N o o

20SOKy2f 238 H T HMP

Triple ofpusimamy endosperm nucl eus

Endospeginves rise to new plant

Embr yo-csoanct ai ns ovum

l denti fy the mode of reproduction
'@

Asexual rep,y omMwlict i @l e fi ssi on

Asexual reproduction, binary fi ssi

Sexual reproduction, binary fissio

Sexual reproduction, multiple fiss

Whi ch of the following statements

Fusion of male and female gamet es

Zygeot

Zygote carries a set of chr omosome

Zygote grows and develops into mat

Zygote is a multicellular structur

organi sm

Ovul ati on means

Process of movement of an ovum in

f emal es

Proceds rel ease of an ovum

f emal es

from one

Process of fusion of ovum with spe
f emal es

Process of cell division that resu
ovary

| VF includes the combimiacrio nt eocfh i
n correct -sequence i s

.l sol ation and selection of mal e an
Single zygote cul ture

IFEusi on of pair of gametes

d 1AL A

AT ITA T

I RATALT LI

A BT IA

Whi ch of the following is not a |
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a.Liver

b.Thy mus

c.Bone marrow

met aphase of mitosis and metaphase
A n s weéAr

205

37. SpleenWhich of the following is the
macrophages?

a.lLivédKupffer cells

b.Lun@al veol ar cel |l s
c.ParitonealParciatvonegal macr ophages

d BasophBll sod
38. Which of the following organisms po
a.Starfi sh

b.Eart hwor ms

c .Rat

d Hydr a
39. Which of the following is not a cha
a.Macrophages are phagocytic cell s

b . Macrophages are | arge cell s with mar
c Macrophages migrate from tissues t|o
d Macrophages can pr esleynmip haonctyitgeesn s t|o
40. Whi cht g foll owing iIs not an anti o
a.lg G

b.l g M

c.l g A

|l g Assertion and Reasoning Qujes

Assertion (A) and Reason (R). Answer these questions selecting

the appropriate option given below:

a. Both Assertion and Reason are true and the reason is the

correct explanation of the assertion

b. Both Assertion and Reason are true but the reason is not the

correct explanation of the assertion

c. Assertion is true but Reason is false

d. Bot hi Aesantd Reason are false

41 Assertion: I nterphase iIis the | ongges
Reason: Cells undergo growth and mgt
replication and many other processggs
An s weAr

42 Assertion: Met aphase | 1 iasndarnee tsaipnnmial
Reason: Chromatids separate from the
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43 Asser

chromat.
Reason:
pl &ltiek e

An s weBr
44 Asser
met abo
Re a
Ans
45 As
Cdk
Re a
Ans
46 As
can
Re a
di o
Ans
47 As
sap
Re a
and de
An s W@Ar
48 Asser

w-eBr
ser
S .

W-EATr
ser

Xxid
W-eCr
ser
rot

son:

son:

not .
son:

son:

ant her .
Reason:

Ans wer
49 Asser
new pl

Reason:

pl ant .
Ans weCr
50.Asser

Reason:

Reprod
Ans wedr

1 Menti o
Char ac

23eé H N HM
ti on: Each chromosome consi s
ds.

Chromatids are attached at
structure called kinetochot
tion: Cel |l sopthhaaste ernetneari nt hvei a@
|l i cally active.

Cell s that;, hveudd@Gpbet mi G
tion: Cell cycle i-s¢gdeqsl atnda
Proteins are phcCdkharoynpd tee
tion: Plants can synthesize
Ani mals needs raw materi al
e for preparation of food.
ti on: Most microbes | i ke bac
rophs.

Bacteria and fungi obtain
caying matter.
tion: Pollination is the tra
Polmnioat¢wumowmnwictah t he help of
tion: Germination of seed ca
ant .

The endosperm of the seed
tion: |l VF is the met hoidsh.f f
|l VF i s part of a | arger di
uctive Technol ogi es

Short Answer Type Questions
n the characéephasecs of
teristecphase
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i . Absence of Vi si bl e chromosomes

i Chromatin arandnococleds | ooks hom
i1 iHi ghly [BNA irveepl i cation, protein |sYy
2 Whawi | | happen i f DNA damaged i n ajc
I f DNA i s damaged then the checkpoj]n
progressiadhoand or DMNAoOmrepaxied | cyclje
resumed

Failure of the checkpoint control Wi

damage the cell

3 What is a signaling molecule? Ment| o
signaling molecule with exampl es.

Signalmoil eg alr es mol wbulk®a spelsant and
ani mal cells respond

These may be

I . Si mple mol ec¢ wleesd | g &ksee s

Ii Complex ptokei m® ygmoonvdtshct or s and
cytokines

I 1T 1A cl ass of kipobdanoabbsddgsnal | i ng
mol ecules | i ke prostaglandins anjd

The distance asi whambl egebes act al s
a.Some act |l ocally

b.Ot hecarry signaldg sdwerc elsang

4 What are receptors? Mention any twp

Mol eciilpedtehas)bsndniad malreec wcladd e d
receptors.

Two types of <cell receptors
a.Extracellular receptors
b.lntracellular receptors

5 What changes can be observed after| a
to a receptor?

Cellular response-that may include
a.changegenen expressi on,
bdifferentiation,
coreplication,
dalteration of enzyme activity,
e.changes in ion permeability or
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f deat h of the cel |

6 What iIis a signal transduction path

ds recepto
a reacti o

series of i ntr acel r
from cel l

n
ul
signal I's transmitted
process iimntaalcledd ul ar
may be t readn sdmirtetct |l y or v
many proteins. These p
the cell nucl sugnatetc

Oncesiagnambl agul e bi
I
t

at ys b
ah ctio

7 What are macronutrients and how ar
mi cronut Whegntas® tbekemeats so I mpor

l i ving organi sms?

El ements | i ke manganesesedcempem, Ai

l odine are required in very sma
mi cronutrients or trace el ement

s i g nTahle tsriagnnsg
' a casca

HHID

r 0)

n
ns j
me

et we e

n p:

[ 1
S .

nm
h m

Mi cronutrireengtusiireerdeery | i ttl e amount|s

macr onut rairentrssquired i n | arger
Some of these trace el ements ar
Il mportant function in ani mal nu

8 How do bacteria help in ani mal
Il lustrate.

Bact ewhiadh ve i n the gut of the
nutrition. Bacteria in the huma
vitami2znh®8t are absorbed by the
for various functions. Bacteri a
down t huel ocseel lof t he fodder i1 nto
which are absorbed by the catt]

9 Mention the effects of deficiency

human body
a.Protein

blron and folic acid
c.Vitamin C
d.Vitamin D
eNVitamin A
f Vitamin B6 and B12

guanr
e pa
trift

nNut

S ma
e .
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T Obl i gate -aPploammitxsi si n whi c

only by apomi xi s

12 What is vegetative propagation? W
propagation? Why is it asexual rep
Vegetative reproduction takes pl a
produced from somatic cells (i.e.
stem cuttings, tubers, bulbils, I
Il nvol ve seed formati on.
The clone or all thdriomdivweigeu alts v
wi | | be exactly similar to the pa

terms of genotype and phenotype,
propagation icl anaslo gradp aeglati on.

h repro
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Nutrient Effects of def.
Protein Stunted igmoevhihl dr en
Il ron and folAnemi a
Vitamin C Scurvy
Vitamin D Bongdefor mities
Vitamin A Weak eyesight
Vitamin B6 ¢Nervous tissue prohb
10 What is reproduction? Why iIs it i
Reproduction refers to the ability
Il ndi viduasamefspdaei es
Importance
Transmission of genetic material fr
next generation. Reproduction ensu
It al swe ahktcoease in the total numb
speci es.
Diversity is o®orena&tsed i n a
11 What is apomixis? Briefly describ
Embryos and seeds devel oped with
Two types of apomi xi s
T FacultativePlapmomtshxiiash bot h apomi
sexual reproduction takes pl acge
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New plants arise from a single pa
gametea® Why it is asexual reprod

13 .Fill i n the blanks with the optio
poll en grains in plants
The anther consists of [ 4]
mi crosporangia with [ 2n] num
cell s of osmor angi a under go me i (
mi crospores that is [ hap!l o]
________ [ mei oticall y] t o produc
poll en grain consists of [ t
I . e. the tube celelratonéeaicred | a wp

generative

14.Fi ||l
f emal

Wi t hin

wa l |

n
e gametes in plants

Uhe

t

t he

h e

cell divides to produc
bl anks with the optio

ovary ar e one or mor e

bas one or t wo outer
[integument s] and an

[ mi cropyl e] . The I Nt egument s enc
S

t hat

mei O0S i
[ four ]
undergo

cel |

ed

al so a
[ t hr ee]

15. What
Fusi o
ferti
carr.i
resto
devel

S

S

n of

| Thati

es
res
ops

a

[ di pl o1 d] . The me
sifsaanéquaelrjoda

megaspores (1n) . The | ar

[

centr al cel | contaiandg

8 ]

ant

syn

___ [ mitotic, meiottc]
embryo sac. One of t h

I podal s.

gamy? What 1 s the i mpo

glaeniet ( malhecand female) 1is

set

oesults I n the formati orn

of ¢ Hromoesaane amalrea n tv g

di pl oi d s.etT hoef zcyhgrootneo sgornoews

nt o

mature organism of th
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16.Di stinguish
of each.

H /T HHIP

uni sexual and bi sexua

Uni sexual

Bi sexual

Q)

or g or g

Or g anitshrest
sexes I n se
i ndi v i dnmaalles
f emal es

have
par g
and

Organi sms t hat
sexes i n same |
her maphrodite

. g. human

e
deer

beine. tapewor ms,

g.

17.What I

Fertilizati on
call ed test
sperm outside
di vide and

S

Proc-ess

St
Ov a

mul ati o
are co
.Eggs are s
Eggs are i
75000)

Fertilized
Embryo sho
Best embry
devel ops i

O 0O T QO

- o

18.Distinguish
|l ymphoi d

| VF?

.Rrudcee shsa biimre swhi c h

t hen

organs.

How i s it carried ou

I s carried o-ubtabiine sa apre
ovum
t hTeh & efnearl tei Ibiozdeyd ov um

the embryo y.s i mpl an

n of ovul ati on
|l 1l ected from
eparated from
ncubated with

by f ema
femal e by
surround
sperms f

ke@di um f or
by 72 hours
transferred t
baby

4

eggpeairal
A10d cked | &

0OsS ar e
nt o a

0

bet ween primary | ymph

Pri mary

|l ympho

Secondamgyhadiyd
organs

Organs 1in
Il mmune syst
and matur e,

whi ch

h
S

Organs where t
i mmune syste

function af¢t

em
r

E.g. Dbone
t hy mus

mar r ¢

m
e
E.g. Ilymph nod
and GALT (Gut

€
i
Lymphoid Tissue
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19.Distingui sh-lyanpweecryt®lsy mpldo Byt es.

B-l ymphocyt e: T-l ymphocyt e:
Lymphoctytaets mat|lLymphocytes thg
Bone marrow Thy mus
Medi abhwemor al I mMMedi ates cel |l N

I mmuni ty
Produces i mmundDoes mrodaduce
I mmunogl obul in
20. What are interleukins? What is th

The macrobhagksdown t het hpeant hporgeesnesn t
components of t he yprapthhoocgyetne st.cs &AW ¢ e a | h
cellul ar mechani smsevecallublne whu lwht ajn c
call ed i ntaerel eouvukoidrusced by t he macropha
| ymphocyt elsy mmhdocTyt es .

Function of -Bshtyenpheeckit e@s -laynndp htohcey tTe s| ¢
activated.

Long answer Type Questions

1. What is the significaMedesofs Pr op hNaas
phases of Prophase | of Mei osi s |
foll owing

a. Pairing of homol ogues

b. Start of condensation of c¢chr omosome

c. Crossing over

d. Chi asmata formati on
Recombinationsi ®fernoahr omati ds o If
chromosomess acncuprophase | of mei ps
the genetic variation in gamete fpr

a.Pairing of -hzoyngool toegnuee s
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b.Start of condensati elneptfotcdhme moso
c.Crossi n-gpacwvegrt ene

d.Chi asmata f-dr mabtene

2 What is doubl eEkpttai hi wat hodPagr a
T Poll en tube reaches the micropyl
released in the embryo sac.

T One nucl eus fuse with the nucl eus

1T Second nucl eus fuse withtthpl ¢ wb
(three hapl 8inge mduccdpeer m i s for med.

M Two fertilization events are call

U4 Pollen grain
/o\‘\ d Tube cell

= Sperm cells

Generative
cell

pollen tube
Tube cell nucleus

Tube cell Carpel
Embryo
sac
Ovule Growth of
Pollen tube
Pollination
Endosperm
) “(3n)
Antipodals
|:> Polar nuclei
Eggcell —=eget ) - ----""""
Synergids Release of sperm cells

Double fertilization
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3. Distinguish between mitosis and megi

Mi t osi s Mei osi s

One division Two division
nucl eus

Two diploid Four h addd uwog hdt

cells are pr cells are pr

Occurs in so Occurs in ge

No crossing Crossing ove

pl ace pl ace in Pro
Mei osi s |

l nvol ved i n l nvol ved i n

growt h of mal e and
gamet es

4 1l dentisyagbe | abell ed A, B, C and
mention the features of t h
mi tosi s?

’3’?'%006”&10000—'-*—'*
PED e @O © 4V %9 v
s BO MO 25300 @ (
8 G roga®0e § 6o
vk e BNt Go@® |
%;O"@f@‘: ,'?‘

D

A-Pr ophalslee chromatin start condensa
B-Tel ophTalsee chromatids reach the pol
C-Anaphalshee chromati d¢$ oawvme dpultlhed pol
D-Promet aphase/ -metaphament of chromnm
the metaphase pl ate.

| mportance of mitosis

Growth and maintenance of the orga

214
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Bacteria reproduces asexually. How
bacteri a?
Variations may arfi gamey efsuoiromx c hg
genetic materials between cell s. I
does not occur but wvariations may
reas-ons
Transformati on
Cells do not come in contact with
Donor Acredlleasehs aDNIAwyet aken by reci
Conjugation
Donor bacterium has F plasmid (cir
which can confer some tH@etb to th
Recipient bacterium doelkCabt have
Donor attaches to the ra&ccppyenadaf bty
plasmid is transferred to the reci
Transduction
Bacteri opihrapge t hat i nfects bacter.i
DNA is transferred from donor cell
bacteriophage
Random mutations that occur during
List themmehéesspftem and mention t
Cells of | Functions
System
B | ymphocyte Medi ate humo
I mmuni ty, An
presenting ¢c
T |l ymphocyte Medi ate cell
I mmuni ty
Dendritic ce Skin I mmune
Antigen pres
cell s
Monocytes Mi grate to t
become macro
Nuetrophil s Phagocytic <c
Macrophages Phagocytic c
ti ssues, Ant
presenting c
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1 Asexual Re
Mi croorgan

means i n which a single organism di
of fspring. For example, a single D
di vi sions will pr odécaec t2e,r ida,. 8T ,h ulsf
reproduction, the number of Dbacter|i
Thss i s called exponential or | ogar]|
reproduction, there is no mixing o
two cells. Thus, the entire progen
cell . Variation among the progeny,

mut ams ot hat occur i n DNA during re

a.l f there w
condi tions

of cel | di

H 1 HIM
Case Based Questions

production in Microbes
Il smsS such as bactasexuale

ere 5 bacteri al cell s 1in
how many bacteria wil/

Vision.

5 X4=2 80 <cell s

b Why are th
The microb
cel | under
genetic ma

c.Variati ons
transducti
giving ris
Virus infe
i nto the h
host DNA m
I nfects an
bacteri al

generated

e microbe progeny simil a
e progeny is similar to
goes repeated division
teri al

can also arise in bacte
on and conjugatieovnru®i s
e to variations in bacte
cts a bacterium and its
ost cell . When a mature
ay become part of the vi
cetrheurm,bada transmits the
DNA into the new host . T

due to virus.
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2. Cell Cycl e
Study the cell cycle flow diagram | be
foll owi ng -questions
D e
Figure- Cell Cycle
aWhat doesintnhth& cell cycle signify]?
TheoiGh the cell cycle signifi-es thlos
dividing. They may stay in this-phas:s
enter the cell <cycle
b.lf a cell completes cell cycle in 2¢
I nt er phadcdieviammidon phase | ast for.
I f a cell completes cell cycle in |2:¢
for 23 hours and division phase | gst
cHow is the cell cycle regul ated? |Me
mol ecules involved in the regul atijon
Cell cycle is regulated by the check
poi At s
Gl1/-Shecks the growth of the cells, | G
replication completion and the M chec
spindle fibres are attached to the |ki
chr omosomes.
The molecules involved in the reguljat
and Cyclin Dependent Kinases
I mmune Response:
The 1 mmune system has evolved to | p
uni verse of pathogenic microbes t hat
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evolving. The i mmune system al so hlel
or all ergenic substances that ent er
Centr al to the &&mabmnéi systemmobil i|ze
an I nvadi ng pat hogen, t oxin or A |
di stuiimsdh sel f -sferlofm nTohne host uses |bo
adaptive mechani sms t o detect and
mi crobes.

Why does the i mmune system have to] c
Pat hogens are constantly evolving. S
al so evol wd ttdeproagtgeani s m.

How do pathogens gain entry into oyur
Pat hogens may gain entry into our |bo
through the mucosal surface.

Wh at mu st an I mmune system do b e|lf c
chemical or pathogen? fWhtahi svoailhidl ihtay
| Mmmune system must be able to reco¢g
from-aeinf .

| f It | oses this property then it
pathogens may escape the i mmune sypt
Cytoskeletal structures of the cel
Cytoskelst@ansystem of filaments or| f
the cytoplasm of eukaryotic cell s. T
typ@dsni crotubules and microfil amen{fs
comprise the cytoskeleton are SO0 §mz:
only deirsecdovbecause of the greater r
el ectron mi croscope. The cytoskel
constituents of t he cel | and hasg
functions.

Why is the cytoskeleton called so0?
Maintain the structure o€telclel]jusamnadga:s
skeletal system of our body.

What would happen i f the cytoskelefo
The cel | ma y | os e I ts structure a
organell es may not occur

.The chemical colchicine prevents thhe
during mitosis due to which <cell di
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e of the cytoskeletal structurjes
? hy do you think that i1t is hajfm
[ i nhi bit the microtubul es.

[ be har mfu wfiolrl tbhee ncoe lcle la s |dti

- 5 -

5 The cell me mbr ane

The <cell me mbr anes are semiper meabl
passage of some solutes through thel
membranes are composed of protei ns
the membranes ardes.p hboasrplhioelri psit udi eg |

mi croscope showed that the cell mie
wide and consisted of 3 |l ayers. T h e
bil ayer, on both sides of which, il s
was caunlieed membr ane shy pjowkbeer , usi hag
additional techniques, It has n o
phospholipids form a fluid |ipid |bi
mol ecul es float iIihlutd MmMbsai csmodeé]| e
a.Cel l me mbr anes do not all ow wat ejr
glcuose to pass through it freely. Why
Cel | membranes are composed of phios
nofpol ar tail t hat ar e aligned i

| mper meable to water soluble mol ecpl

bWhy is the fluid mosaic modembpaeéler
model ?

Membrane is fluid in nature due |to
Proteins are embedded in the |ipid
proved by the fact that transmembr al
ot her mol ecul es

c Name any four functi onsmborfanmper?2teinf
Functions of membrane proteins (at

i Receptors for |l igands
I IEl ectron carrier

I iGhannel and pore

i vCel | to cel |l adhesi on
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vMe mbr ane protein in immune respons

6.0 mmunogl obul ins
Observe the diagram and answer the

Antfigen-combining Antigen-combining

site site
\N H! NH:

NH NH,

2

33

E

Light chain ﬂf" o

Disulfide linkage T

Heavy chiairne

HOOC COOH

Fig. 13. Diagrammatic structure of an immunpglobulin (k) molecule

a Whichell s produce these molecul es?
B |lymphoepglyaema cel |l s

b . How many polypeptide chains const.

4-pol ypepti dehelaaiynegha2n and 2 1igh
c Which bond holds the polypeptide c
mol ecuWh? ch aofypiemmunity i1 s medi at e
| mmunogl obul i ns?

Di sul phide b®%ilbdgedsorHS®Smor al Il mmu n
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o[ [ [ []

JEEEEEE

-

ACcr os s

6. Cell division where 2 daughter cells receive equal genetic
material

10. Release of mature ovum

12. Division of nucleus

14. Cell division where 4 haploid cells are produced

15. Seeds and embryo are developed without fertilization

17. Method of genetic recombination in bacteria where donor
and recipient cells do not come into contact

18. Cell cycle is dependent on a seriesof __ for progression
from one stage to another

19. major signaling molecule in nervous, immune and
circulatory systems
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Down

1. Immunity that is mediated by antibodies

2. A pair of synapsed homologous chromosome

3. The X-shaped structures formed by separating c hromosomes
in Prophase |

4. Macrophages in liver

5. The process of division and differentiation to produce
spermatozoa

7. Division of cytoplasm

8. Opening of the integuments

9. Fusion of male and female gamete

11. Asexual reproduction of Amoeba

13. The phase of nuclear division where chromosomes reach the
poles of spindle

16. Immunity that is mediated by T -cells, macrophages and NK

cells

18. Vegetative propagation is also known as propagation
Answer

._.
=
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Question Papers
Solved Question Paper 1

Unsolved Question Paper 3

SOLVED SAMPLE QUESTI ON PAPER
SUB: BI OTECHNOLA&S: XTI ME: 3 HOURS

MM: 70
Gener al |l nstructions:
I Al'l questions are compul sory.
Il iQuestion no. 1 to 12 are MCQ basedc
each.
I iT@QYyestion no. 13 to 16 ar e Asser

guestions of one mar k each.

I vVQuestion no. 17 to 21 arbeaswdr ygushsa
of two mar ks each.

v Question no. 22 to 28-basedsigoerefst ia
t hree mar k each.

viQuestion no0O &2M0e thwaassked questions of
each.

viQlesti on no. 31 to 33baasreed |gounegs tan
five mar k each.

SECTI ON A

T technol ogy cotl
bi ology with microelectror
aProtein EngineerNamngotechn
bBi osensor

2 At which stage of meiosis 1
occurs?
aYygotene
byPachytene

3 I'f a ds DNAcsregiuetnceof 20%1

what wi | | be the percent ac

223
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alo %

b20 %

Whi ch of the falnl ewiamglies (1
al dose?

a D-Ri bose -Gal act
b)D-Ar abi nose -Fructc
Whi ch enzyme is administerl

aStreptokinasec) Carbonic
anhydrase

bRestriction Endonucl ease
The secondary structure ofl
mainly constitutes of:
aBeta Sheet c) Both b
bl pha hel i x d) None o
Which type of epithelsipalr atl
tract ?

aStratified

b Squamous

Which interdisciplinary nel
Bi otechnology deal s with ¢

materi al s or chemi cadrs i nt
valuable forms with the ajg
and | i fe sciences?

aMol ecul ar Biol ogy

bBi omedi cal Eadpgi hiees @& gEn
The theory of spontaneous 1
complete rest by whom?
agregor J Menadgl Hugo De V
bSutton & Bover.i

The other name of the neurl

tryptamine which i1 s deri ve
aGABA

b)Serotonin d) Adren
c)

Whi ch of the f ol®BITOW rtd dioxn 1
a AUG
bUAG

H /T HHIP
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12The main inorganic camnpsouneel
aHydroxyapatite
bHyaline
Question no. 13 to 16 are
based questions of one mar
Choose the correct option:
apBoth assertriemmsoandar e C

reason iIs the correct expl
bBot h assertion and reas
reason S not t he corre.
assertion.

CAssertion is correct but

d) Both assertion and rea:c
13AssertXylnem i s a complex p1l

ReasoXnwy:l em is made up of t
el ements, parenchyma and f
l14Assertleowm:of independent al

al ways true.
Reason:nked genes show hig
frequency.
15AssertR@h:i s also called c¢c1
ReasoPnCD i s a highly order
16 Asser t3pmpenci al transporter 1
are present in membranes t
Reasowater soluble mol ecul
amino aael ds, esc cannot fr ¢
SECTI ON B (VERY SHORT ANSWER
17Name the type of bonds fot2
a)Ami no aci ds
b)Nucl eoti des
c) Monosacchari des
d)Ri bose sugar and nitrog
18l dentify the amino acid ar2

H

|
+H2N—c|:—c00‘
I
CH
H2C\ P i
CH,
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With the
over .

Di ffer n

Wh a t i

H 1 HIM
help of a neat di?2

ti ate between i ncc2

active site offeach 2

e
codominance with suitable
S
n

back i

Menti on
anti biot

SECTI ON
a) What
b) What

and adul
Menti on
Wi th the
di fferen
featur e

OR

Draw a |
What i s
Draw t he

oo bi €enopypme?

OR
t he mechanitshme of v
I c penicillin i n [
C (SHORT ANSWER BASED
are stem cell s? 1+2=3
are the difference

t stem cell s?

any three uses of 3
help of a | abell €3

t stages of cel |l ¢

of each stage) anc

abell ed diagram of
triple fusion?
structure of: 3

allactose
b)Adeni ne

OR
Write the test for:
a)Ami no aci ds
b)Gl ycerol derived |ipids

a)Draw a | abel |l ed-DNAructu2+1=3

b)Write

a sequence of ds

representing the basic

i que features fours3

oforgan@ sgnenomes are mentic

Three un
|l denti fy
and def i

the kind of orgar
ne the term:

a)Operons
b)Overl|l apping genes

c)Spl it

genes.
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Define Nanotechnol ogy. Merl+2=3
nanobi otechnol ogy. OR
OR 3

Mention any fotraadgmsomnbdmitc

achieved through Biotechnc
SECTI ON D (CASE BASED QUEST

Read the following and answer any four 4

guestions from (i) to (v) given below:

In 1955, Ochoa isolated RNA polymerase, the

enzyme that copies molecules of RNA from DNA.

He made the first synthetic RNA molecules. Later,

Nirenberg and Khorana took the lead in

deciphering the genetic code. To an extract from E.

coli, they added synthetic RNA and radioactively

labeled amino acids and observed what kind of

polype ptides were made. For example, poly -U RNA

- an RNA string made completely of uracil -

directed the formation of a phenylalanine chain,

so the triplet UUU clearly encodes phenylalanine.

This was the first codon deciphered. (Because of

the redundancy of the  genetic code, more than one

codon can encode most amino acids; for example,

the codon UUC also specifies phenylalanine.) In

time, all the codons were deciphered.

(Source: National Human Genome Research
Institute)

(i) What is a codon?
(iTihree condasesi va t he DN
provide the code for each

mol ecul e. What is the maxi
di fferent triplets that cc¢c
a ) b) 16

(i) Listed below are some amino acids an  d their
corresponding mRNA triplets.
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Ami no aci d MRNA triplet

Asparagine AAU

Tyrosine UAU
Proline CCuU
Val i ne GUU

Whi ch DNA sequence woul d
the foll owing polypeptide
TyrosPnel-WAs@aragi ne?

a)JuAu CCU GUU AAU
b)AAU GUU CCU UAU
c ) GUU UAU CCU AAU
d)CCU AAU GUU AUA

(irv) Which amino acid is ¢
AUG??

(v) Name any two scientist
genetic codon.

Adaptive immunity contains specialized immune 1+2+2
cells and antibodies that target and eliminate 4

foreign invaders while also remembering what

those substances look like and creating a new

immune response to prevent sickness in the

future. Adaptive immunity can last a few weeks or

months, or it might endure a long period, even for

the rest of a person's life.

Humoral immunity and cell ~ -mediated immunity

are two forms of adaptive immune responses that

allow the human body to protect itself against
dangerous agents including bacteria, viruses, and
poisons, in a targeted manner. While there is som e
overlap between these immune response arms -
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both rely on lymphoid cell functions - there are
also some significant differences.

)] Which of the following provides humoral
immunity?
a) B cells
b) T cells
c) BothB and T cells
d) Macrophages
i) Name any four classes of
immunoglobulins.
i)  Mention any two differences between cell
mediated and humoral immune system.
OR
What are primary and secondary lymphoid
organs? Give examples of both.

H /T HHIP

SECTI ON E (LONG ANSWER QUES

31Proteins are thebimomol abdbuwlhl+1+3

the Iiving system. The c¢chib
mi |l k, cheese, pul ses, fi st
They are found in every pe¢
a fundament al basis of the
functions of | ife. Thebe ¢
growth and maintenance of

protein is derived f@root &il
me ani@rgi ma@rry @i me 1 mpd.rtan
Chemically, proteins are t

~

the monomeric Waimi 1 oarae i tdl
Amino acids @mnn-8libh amd
carbox-DOH) (functional grc

a)al cul ate the approxi ms
acids that may be pres:¢
having molecul ar wei ght
bWhat was the first prot
whom?

c)Describe about the sec
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3

3

w N

P PR P ©O©O0~NO® U DN

structures of proteins.

2 a)What S t he di ffer2
semiconservativei sandnt i5
replication?

bWhat are Okazaki fr agme
c)Menti on any t wo prop
pol ymer ases.
OR 2
a )Why di d Heastdey Chase
phosphorous and sul f
experiments?
bWith the help of a | abe
experiment of Hershey a
3 aWhich is the |l ongest phl1l
b )Wh at S synapsi s and 5
occur s?
c ) Menti ory anhree di ffere
mitosis and mei osi s?
SECTI ON A
b) Biosensor 1
b) Pachytene 1
c) 30 % 1
d) -FDDb uct os e 1
a) Streptokinase 1
a) Beta Sheet 1
c) Ciliated Columnar 1
c) Chemical Engineering 1
d) Pasteur & Tyndall 1

Ob) Serotonin 1

la) AUG 1

2a) Hydroxyapatite 1

3a) Both assertion and reac¢l

reason is the correct expl
4d) Both assertion and reac¢<l

H /T HHIP

+1+2

+1+3
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b) Both assertion and reac:l
reason IS not the correct
assertion.

a) Both assertion and rea:¢l
reason is the correct expl
SECTI ON B (VERY SHORT ANSWER

a) Peptide bond 2

b) Phosphodiester bond
c) Glycosidic bond
d) N Glycosidic bond

Proline, it i s hydrophobi (2
Correct diagram 2
l ncompl ete Dominance i s slt2
col ouMi roadbi |l i s Mhlemppar ent

homozygows nant gene for r
fl ower and homozygous T ecc¢
coloured fl ower are Ccross:¢
fl ower s. |l t i s because t he
suppress the expression of
compl etely.

Codominance is seen in cas:¢
human where both t helrtdodii1
are expressed equally.

Active Site: The region where the substrate 2
binds to the enzyme is known as the substrate

binding site or the 'active site' because i tis at

this site that activity leading to product

formation takes place.

Feed Back I nhi bicta boen: En:
regul attaed esfspr oduentadwewhi ct
Il agai ns@éeeétonomge enizsnad e
t sl odwo whyt hient er accft h@rno d uc
wi tthhenzym@henomenonf eadhb
I nhi bition. Enzymead rwhil el
feedback i nhibition are |
enzymes.
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OR
Bact enraiveec ewhIimladepofal ar ge
het eropdc&klinjomenspepti dogl ydan
I ts biosyeguhedesti ofmbhy
enzykpepowanss ranspepThdasebi

pencillin (discovered by
potent inhibitor of the t
the bacterial cel | wal | \

host destruction mechani ¢

H /T HHIP

SECTI ON C ( SHORT ANSWER BASED

a) Stem cells are unspeci ¢l1+2=3
which can skRowwaél fand can

di fferentiated into many

b) Embryonic stem cells at
adult stem cells areastmunl tci

are present i n regenerati.
marrow, skin, intestinal ¢

a) Dudeheduaclhar aofhawiang 3

I nt ehiyalr ophobia&n @& eegxitoenr n a
hydrophilic portion, me mt

I mper meabl e barriers for

contents fromosepektragebl
constituepnhsefram i n.

b) Wastocelrubl e mol ecul es su
amino acids and salts ( Né¢
freely penetrate the 1|1ipi
spectiradnsporter mol ecul es
proteins are positioned \

tdacilitate transport.

c) Membranes are the | ocal
I mportant cellul ar proces:¢:
ce-ckel | recognition, cell

energy generation (oxidat.
phosphoaroyhlpakte pl ace.

With the help of a | abell ¢3
di fferent stages of cell «
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feature of each stage) anct
OR

Draw a | abelled diagram of

What is triple fusion?

Dra@orrect structure. 3
OR

aNinhydrin Test (Triketoh
hydratdN)i nhydrin is a very

agent & in its presence al
oxidative deamination | i be
di oxide, a corresponding ¢
formnionhydrin. The ammoni a

al pha amino group reacts \
reduced product (hydrindat
complex called Ruhemanhdi

b) Acrolein test: Gl ycer
of triglyceri dodds pamnmdds paheoes
wi th potassi usnulhyhbaetdese n

dehydrtadaun s at urad tdeedho/alel e
acr olAecirno.lceaibre i denti f$ ed
characteristic pungent s

a) Correct diagram 2+1=3

b)S@ATCACTCGAT
S3TGAGTGAGGTA
a) Operons: Operons are ge¢3
prokaryotes where each get
b) Overl apping genes: The:

present in viruses.

c) Split genes: Split gence
regions cal |l ed -ceaxdoinmsg arnadg it

i ntrons and are found in ¢
Nanotechnology is the stucl+2=3
mani pul ation and manufact (OR
Sstructures. Uses of nanobi3

di agnosis of diseases, dr
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Agronomic traits véatticaol

Bi otechnol ogy:

Her bici de Resi stance, | ns ¢

resi stance, Abi otic stres:c

SECTI ON D (CASE BASED QUEST
29 (i) Codon is a triplet cod4
three bases which code for
(ii) d) 64
(ii) ¢) GUU UAU CCU AAU

(iv) Methionine

(v) Nirenberg and Hargobi:

30 i) B cells 1+2+2
ii) IgA, IgG,IgM,IGD
iii)
1 Cell mediated is characterized by

increased number of T lymphocytes

while humoral immune system is

characterized by increased number of

B cells.

f Humoral immune system produces
antibodies on B cells.
OR

Primary lymphoid organs like bone marrow and
thymus produce mature lymphocytes which
differentiate in the secondary lymphoid organs
like lymph nodes, GALT, MALT etc.

SECTI ON E (LONG ANSWER QUES

3la) 440 1+1+3
b) The first protein to be¢
sequenced i nsulin by Fredrt

c) Secondary structures r¢
arrangements formed due t «
bet ween C=0 of one p-elpof dc¢
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another peptide bond. The

I

hel i ces or beta sheets. Al

and are presentkenkeraten
sheets aexet ennosni bl e and ve
in sil k fibroin.

Tertiary structure is formed due to interactions

between the side chains and either form globular
structure or fibrous structure. Proteins made up

of a single polypeptide such as the oxygen
storage protein in  muscle called myoglobin fold
into a globular structure which is

described as its tertiary structure. This protein
has ei ght heli ces i ntercon
unstructured peptide cha
packagai nst each other g
gl obul ar or spheroi dal S
proteins are globul ar i n

|
r

|
[
i

t

H /T HHIP

a) Semiconservative DNA re¢2+1+2

principle of replication
mol ecul e i s f ordmeds, tohnee oslt
strand while anot her strat

strand.diSsadnti nuous repl

when replication oc-parsallt2+3=5

templ ate strands are wused

forming the new compl é&nhed®ot

direction by the DNA Poly

strand is formed continuo
Leading strand while the
Okazaki fragments and hen
di scontinuously and is | a
b) Okazaki fragment fare
fragments which are for me
and are joined | ater.

c) DNA polymerases cannot
DNA replication, henc2®HI

r
L
(
(
(
s

(
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group provided by primers
can add compl eme rbtba® § i bast
onl vy.

OR
a) Hershey and Chase use |
sul fur because only DNA c«
whil e only protein contai:t
was performed to confirm \
I's the genetic materi al
b) Correctly | amaelhl ecdb rdieacy

a) Prophase | the |l ongest
b) Synapsis is the pairing
the homol ogous chr omosome:

stage of Meiosis | f or mi nq
c)

T Mitosis reeumasi om of 1
cells only while mei osi
of four cells called as

1T Daughter cell s I n Mi t «
each ot her as we | | a <
Mei osi s all the four ga

T I n mitosi s t he wrhbbrerms:
mai nt ai ned whi |l e I n
chromosome number i s ha

H /T HHIP

1+1+3
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UNSOLVED SAMPLE PAPER |
SUB: BIOTECHNOLOGY  CLASS: Xl

TIME: 3 HOURS MM:

70

Gener al |l nstructions:

') Al'l questions are compul sory.

I 1 )Question no. 1 btaos eld2 qaurees tMOM's o f
each.

I T iQuestion no. 13 to 16 are Assert)
guestions of one mar k each.

Il v)Question no. 17 to 21 -baarsee dv egruye sst

of t wo mar ks each.

v) Question no. 22 to P&sadeqgskstio

t heemar k each.

Vi )Question no. 29baseB0gaestcasse O
each.

Vi iQuestion no. 31 to -IB&Bs ead eqU eoxntgi @
five mar k each.

1.1 f you are researching on inl
drug, which of the foll owing

wor king on:
a)l oning
b)Nanobiotechnol ogy
c)Bi osensor s
dBi oprocessing

2. The antibiotic penicillin 1isl
enzyme?
a)Xell ul ase
b)DNA | i gase

c)Transpeptidase

d)Ami noacyl tRNA synthetase
3. The RNA primers formed durinl

removed by:

a)DNA Pol ymerase |

b)DNA Pol ymerase ||

c DNA Pol ymerase |11

d DNase |

237
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4. The 1 mportant event of Glycol
a)lysosomes
b)Gol gi Compl ex
c Mi tochondri a
d)Endoplasmic reticulum
5. The hormones | i ke adrenalinel
derivattilvesamifno aci d:
a)Seri ne
b)Tyrosi ne
CcHi stidine
d)Tryptophan
6. Which of the following epithl
absorptive function?
a)Sqguamous
b)Ciliated
c)Col umnar
d)Stratified
7. Chemi cal mut agenesis was firl
aMul | er
b)St adl er
c ) Mor gan
d)Auer back
8. Whocoi ned t e nteddi?m s 1
aohannsen
b)Bat eson

c Mendel
d)Tschemar Kk
9. Study of <cells and their intl
cal l ed:
a)el | Bi ol ogy

b)Ti ssue Engineering
c)Bioinformatics
dMi crobi ol ogy
10Nobel | aureate Linus Paulingl
elucidation of:
aBeta Pl eats
b)Peptide Fingerprinting
c)Al pha hel i x
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d)DNA doubl e helix

11By nature, antibodies are: 1
a) i poproteins
b)Phosphoproteins

c Metall oproteins
d)Gl ycoproteins
12Bromine water test i s done f1

a)Amino acids

b)Saturated Fatty acids
c)lUnsaturated Fatty acids
dDeoxyri bose sugar

Question no. 13 to 16 are Assertio

guestions of one mar k each.

Choose the correct option:

a)Bot h assertion and reason ar e
correct explanation of the asse
bBotdassertion and reason are <cor
correct explanation of the asse
Cc)Assertion is correct but reason
dBoth assertion and reason are f

13Assertion: Euchromatin regiol
Reason: Euchr omatliens g eqgd mdien
| oosely coil ed.

14Assertion: |l n Retroviruses, 1

: Reason: |l t can directly inse

15Assertion: After | ate G1l1, sol
cell cycle and enter GO phas
Reason: cleHdse are metabolical

16 Assertion: Genes are |linked 1
| ocated on the same chromoso
Reason: ®&Mehdwl of independent
genes I s based on the indepe
di fferent homodogmas gadirroan d
mei osi s.

17Draw the structure of any one (2
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a) What wirlalt iboe otfhephenotypes e?2

plant that i s heterozygous
pl ant that i sr ehomamoxziywe ufsor

f or
bot h

b) What does the | aw of I ndepel

Name and mention the rol es
used I n biotechnology i ndu

of (2
stry.

With the help of a crodemi rexmpda?2

Name awredtion in brief the stra?2
amino aci ds.
Draw the g ol |l owin 3
a)l UMP
b)Lact ose

OR
Write in brief about the foll o\
a)Acrolein test.
bNi nhydrin test.
What is crossing over? Mention 3
reproducti on.
Explain in brief the following 3
aBi oprocessing
b)Protein Engineering
Explain any two types of gen 3
bacteri a.
a) Draw a | abelled diagram o02+1=
b) What are macrophages?

OR

a) Draw a | abeolfl eadn doivaugreanf L .
b) What is double fertilizat
What properties of enzymes e3
enormously high catalytic po
a) Name on protein and indiclX3-=
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the foll owing:

i) Structur al protein

[

iDef ense protein
b) Name one enzyme and its <c

c) Name one form of DmWNeAn dvéd c
conformati on.

estion no. 29 thasx@ xyruesdadavens of
c h. Read the passages given bel o
Il n 1952, Alfred Hershey and 1X4-=

effort to find the genetic n
experi mendtdg o an unequivocal
genetic maBactadli ophages (Vi
bacteria) were the kewnndl €mea
experiment .

i ®n whi ch medium were the vi
Al fred Hershey and Martha Ch
a) A medium containing radio
b) A medium containing radio
c) A medium containing radio
d)A medium containing potassi

i Which of the foll owingHeirss hr
Chase exp@&?i ment

a) Blending

b) Centrifugation

c) I nfection

d) Conjugation

I iWhyat wi | | happen when the

capsule of the vintwstihe &tta
a) Radioactivity is detected
b) Radioactivity iIs absent i
c) Radioactive DNA is inject

d) Attachment of the viruls t
occur
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I WWho proved that DtNRAe wgaen e tni
material through experiments
a) Alfred Hershey and Macl yn
b) Oswald Avery and Maclyn N
c) Oswald Avery and Martha C
d) Al fred Hershey and Martha

Meiosis is a mechanism in which a single cell divides

twice to produce four cells that contain half of the

original amount of genetic data. Those cells are our sex
cells-male sperm, female eggs. One cell divides up

twice during meiosis to create four daughter cells.

These four daughter cells are only half as numerous as
chromosomes of the parent cell -haploid. Meiosis is
divisible into nine stages. These are divided between

the first division of the cell (meiosis I) and the second
division thereof (meiosis II).

i) The RNA and protein synthesis occurs in
a) M pha se

b)S phase

c) G1 Phase

d) G2 phase

i) When does synapsis occur at Meiosis?
a) Zygotene

b) Leptotene

c) Diplotene

d) Pachytene

iii) Cell Plate is laid during
a) Cytokinesis

b) Karyokinesis

c) Interphase

d) Metaphase

Iv) There are chromosomes arranged along the
equator
a) Prophase
b) Metaphase

1 X4 =
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c) Anaphase
d) Telophase
31Explain in brief a

32a) What did Mesel s

H /T HHIP

[ | the | ev5h

on and Sta2+3=

i) They E&ueCtcibbmmadi um cont a

NH4ClI for a few ge
content.

nerati ons

ii) They transferred one

nor mal medi um of N
generati on.
b) What did Mesel

H4 CI and c

son and S

experimenitn ®Wixtphathe help of

OR

Draw a schematic r
the transcription
a)Direction in whi
b)Pol arity of two
c)Templ ate strand
d)Ter mi nator codon
e) ni toinatciodon

33l dentify the follo
of each:
a)form microsomes
bHave catal ases

1 X5 =
epresentat
uni t and s

ch transcr
strand i nv

wing organlX5-=

when t he

C)Ar e f or med from Gol gi C
hydrolytic enzymes
d)The inner membrantoisri st

e)onsist of equal

amount s
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UNSOLVED SAMPLE PAPER Il
SUB: BIOTECHNOLOGY  CLASS: Xl
TIME: 3 HOURS MM: 70

Gener al |l nstructions:
') Al'l questions are compul sory.
Il i )Question no. 1 to 12 ar eomm&€ Qmarals
each.
I T iQuestion no. 13 to 16 are Assert)
guestions of one mar k each.
Il v)Question no. 17 to 21 -baarsee dv egruye sst
of two mar ks each.
v) Question no. 22 to P&sadeqgskstio
three mar k each.
Vi )Quesnimo. 29 to-bak edar gueasda ons o0
each.
Vi iQuestion no. 31 to -IB&Bs ead eqU eoxntgi @
five mar k each.
SECTI ON A
1 Which amino acid doesl giuwes vy 1
nNi nhydrin test?
a)Al anine
b)Lysi ne
c)Proline
d)None of the Above
2Which of these is not a produ 1
a)lactic acid
b)Oxygen
c)Carbon dioxi de
d)Et hanol

244
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S Which one is the resti n-g

a)l nterphase
b)Anaphase
c  Met aphase
d)None of the above
4 Who proposed double helix 1

a)eri ffith

b)Wat sonCanmnak
c)Chase

d)None of the above

5 Every time in his researchl
cell organelle that has a
Name the organel |l e.

a)Chl oropl ast
bMi tochondri a
c)Gol gi body
d)Lysosos me

6 Which of the following im!
- firlsitne of defense?

a) I nnate | mmunity
b) Active I mmunity
c) Passive i mmunity

d) Acquired i mmunity
7 ldentify the repeating unil

a)A\l pha Gl ucose
b)Beta Glucose

cx Both a and b
d)None of these
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aMi neral salts
b)Proteins
c)bi pi ds

d)Carbohydrates

H 1 HIM
8 Which I s the most abundeaemnntr thh 1

9 The genotypic ratio of- a Dih

a)l: 2:1
b)3: 1
c)2:1:1
d9:3:3:1

10. Which of the following disor

point mutation?

a) Sickle cell anaemia
b) D&wmrsyndr ome

c) Night blindness

d) Thal assemia

11 Which of the following

a) AUG
b) GUG
c) UAA
d) uUcu

12 Who proposed the sem
replication?

a)Watson and Crick
bMesel son and Stahl
c Her shey and Chase

dBeadl|l eTathwm

I S st

conser
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13

14

15

16

H /T HHIP

Question No. 13 to 16 codsist
Assertion (A) and Reason (R).

Answer these questions select
given bel ow:

ABoth Assertion and Reason ar
the correct explanation of t

BBoth Assertion and Reason ar
not the correct explanati on

C.Assertion iIs true but Reason

DBoth Assertion and Reason ar
AssertTlromnscri ptibe@ mode iIin w
passes iIts genetic informatio

Reasdmanscription takes pl ac:¢
eukaryotic cell

AssertlionGrafexpkeri ment, a -mi
killed virulent bacvtierulae iRt am
S, | ead to the death of mi c e

Reas-olnransf or mi n@g @tr i tnrca rpd feer r
heat killed R strain to S str

AssertUmsnaturated fats are mo
with the saturated fats

ReaseUnsaturated fats have onl
structur e.

Asser tMiothosi s is i mportant in
especially in the growth of a

ReasMnt osis restores the nucl
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SECTI ON B

17 Differentiate mitosis and mei 2
1 Wh y mi tochondcalal edr ea-aut oemim 2
8 organel |l es. Draw its well | ab
OR
Give the biochemical composit
me mbr ane. How are protein n
me mbr ane.
19 Amino acids exist as zwitteri 2
amino acids are essential?
20 The following diagram refers t 2
the parts marked as X, Y and
of Y phase.
21 praw the Fischer projection (c
glucose sugar. 2
SECTI ON C
3

22 Eplist the six features of ger
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23 Di fference bet ween 3

a)fransition and transversion
b)Prokaryotic and eukaryotic

c)Paracrine and endonadi mg cel

24 Explain RNA processing in eul 3

25. The given diagram shows the st 3

A)Whi ch | abell ed part represer
hydrophobic structure?

BWhich | abell ed part represen
protein? Also mention its fu
CWhat is the name of this mod

Why DNA is called Blue print <c
26 helix model of DNA 3

27 Explain the central dogma of r 3

28 Give the strucAlusce eoxfpltaRINMA.i t s 3
synthesi s.
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SECTI ON D

29 Hari sh was very much I nt er est
and used i n participate in the
One day one of the friends s
muscle builavaigl adbileet i n the
give the sample of such diet.
to the biology teacher who af
be diet rich in protein.

Read the above passage and
guestion.
a)What i s the bdwiclkdionf protein
bYWhat 1is I mportance of amino
c)Di fference between -essenti al
acids.
d)Draw the structure of any or

30 Griffith experi ment was a ste

of genetic materi al Frederic

conducte
experi me

pneumoiiaae avhii & h

One cul t
whi |l e ot
wa s due

i njected
I nfected

d Stwietpt ococcus p Dau mat
nt , GriffithStrepulol

showed two pal
ure ©plate consisted o
her consisted of roug!l
t o t he presence of !
bacteria,twbeReastrain bacteria
both S and R strains
with the S strain de
whil e that infected with the R
Il n the second st ate | | &dSi fdhtiert ¢
bacteria and Il njected I nto m
alive. Then, he-kmil Xxed Shanlkle &

250
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This mixture was injected int
addition, he found |living S st

a)According to Griffith exper.i
principle.
b) What is the conclusion of Griffith experiment?

c ) Which bacteria killed& the mi

dtransformation experi ment?

e)Name the scientist who ident
Transfopmimgi pl e

SECTI ON E

31 A) Name the stages of cell cycle at which one of the 5
following events occur:
1) Chromosome is moved to spindle equator.
i) Centromere splits and chromatids separate.
iii) Crossing over between homologous chromosomes
takes place.
B Define mutation and name common mutagens found
OR
Explain with diagram steps involved in transcription

3 2 Name any five enzymes involved in DNA replication. Name 5
the key functions for each of them.

OR

Give the classification of amino acids under following heads:
a) Essential and non -essential b) polar and non -polar c)
aliphatic and aromatics

33 What I's Law of Il ndependent asc?®
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h el

p of a suitable exampl e.
OR
a . Draw the structure of
b . Explain the formation
c. Write the test for |
detection
d. Di fferentiate RNA and

H /T HHIP

pe

of

pid

DNF#
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UNSOLVED SAMPLE PAPER Il
SUB: BIOTECHNOLOGY CLASS: XI

TIME: 3 HOURS MM: 70

Gener al |l nstructions:

1) Al |l guestions are compul sory.

I i )Question no. 1 to 12 are MCQ bas
each.

I T iQuestion no. 13 to 16 are Assert)i
guestions oéaome mar k

I v)Question no. 17 to 21 -baarsee dv egruye sst
of two mar ks each.

v) Question no. 22 to P&sadeqgskstio
three mar k each.

Vi )Question no. 29baseB0gaestcasse O
each

Vi iQuestion no. 3larnowB&s ead eq U eoxntgi o
five mar k each.

Section A
Whi ch charac i stic arrangement of

observed iIn

~ —

(&8B) valent or Tetrad formati on

(KCr ossing over for genetic recombi
(dMet aphase arrangement
(dentromere of the chromosomes ar €
Match the columns A with B

Col umn A Col umn B
a)Genes i) any character of an
measured or described
b)Phenotylii) different all el Bemb
chr omosomes
c)Chromos|iii) contain hereditary

es
dHet erozjiv) once call eddtalcddbiyrsh

253
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(a@)i vz ibi i e; d
(@i v ;B icii;i d
(@)i i ki;;-ibe:i id
(d)i vz ;B icsi id
3. Why watrenmmper ature for curd formati 1
(aMarm temperature keeps the curd
(bMarm temperature helps in growt
(ANarm temperature helps in kill:i
(dMarm temperature helps i n keepi
4 . Whi ch of thegtohloomwicngrait i n crogfgl
by using biotechnology?
()i gh yield (b) | nsect re ¢
(d) Long I i fe
5. What of the following organell es h1l
(d)y sosome (b) Nucl eus
Pl asti d
6. Which of the following is not a ful
(d)t separates the cell and its ¢
( B receives signals frdmtriamnssnsii
the cytopl asm
(d)t carries out DNA replication
(d)t i1 s the site for some of the
7. Match the following is not the corl
i denti f-i cati on
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8 .

9.

10.

. A20SOKy2ft 238 H T HMP
SI|Ori gichhalomosoMutati on l dent i fi
N
0.
(a A B CDETFG A B E FG Del et i orn
(b A B cDEGEFaGa A B CDETFGBEFIicat
(cﬂ‘Bcn’EFG ABEDC CEF|G@Gnversid
(dMBCDEFG ABEDC CEFG@Transl og
I n the diagram of Avery, MaclLoed al
correctly i dentified A, B and C coa
:>B — (ozﬁ\)::“)- @
QB — Co?ﬁ; ':>‘@
Heat killed — 5 = (e fb — @
(aA)Protein of RDNA ra@afi nR BtSuaiam,s
strain
(BAProtein of -SDMNATrafinS BtSuagiam sS
strain
(AProtein of -Bughar abph, RBEsNA aifn ,R
(dA)Protein of -Sugéar aoh, S-BDNtAr aoifn ,S
DNA repair checkpoints are regulatl
(Lyclin A 2nd CDK
(CHK1 and CHK?2
(Cyclin B dnd CDK
(LCyclin A dnd CDK
Which of the following is not a coaol
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11.

12.

13.

14.

15.

16.

G§SOKy2f 238

Il vatives?

&) ut ami cGARA d

b ypt o-psheamt oni n
cfyrosateenal i ne
Met hi omii 3¢ ami ne

i ch of the following sequenc

) AAUGGCGUAGCUAG (b)

NAARSTQWMMG

) UUGCAACGAUCGA

CCGTAGCTAGCTA

assify the amino acids that
0]

o -OWO_

0 NH, NH2

Wh
(a
L M
(c
AT
Cl

Aspartate Glutamate

(a) Both are Acidic
(c)

H /T HHIP

es i

has

Both are Polar unchargpedar Ar «

Question No. 13 to 16 consist of two statements 0 Assertion (A) and
Reason (R). Answer these questions se lecting the appropriate option

given 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) Alis true but R is false.

(d) Ais false but R is true.

Asser tAponpt osi s i s a programmed me
body.

Reasdoe:l |l s undergo necrosis when t
AssertbDNdMm:replication is bidirectdi
ReasdiNA replication once i1initiate
forks aee flbaim move away from the
opposite direction.

Asser tAloln:naturally occurring suga
Reas oAl | naturally occurring amino
about AGeir

Asser tAminno aacgieds | assi fied at the
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. A20SOKy2ft 238 H T HMP
ReasogpnH of 7.4 is physiological p H
bl ood.

Section B
Draw the structure of glucose to s2
hemi acet al .
. A, B, C and D are four §Soudyi ohs w2
regarding different biochemical te

Soluti|BenedNi nhy| Bromi 1Di pheny
t6 te n tegwater i ne t e
A N o Yes (INo N o
B Yes N o Yes N o
C N o N o N o Yes
D Yes Yes N o N o
(yel | g
. The mot eof Dblood group O and the 2
What would be the expected bl ood g
of the childre&m Mhlaved mprndep? Gi ve
answer .
Give reason why: 2

a.Nucl ear membrane has nucl ear po
b.Some parts of chromatin stain c
' i ghtl y.
Di stinguish between vegetative pra2
OR
Di stinguish between microtubul es a

Section C

Explain how the | ac ppesemcé uarcd i @3
| act ose.

OR
Briefly explain the central dogma

. You have a polypeptide which has n3
he

You want to sequence it and t fo
a.Calculate thammnwmbarciadfs in the
b What may be the maximum size of
sequenced accurately by t he
fragments need to be generated
sequence it in a sequenator?

c After the sequencing one of t h
acids are -as foll ows

257




. A20SOKy2ft 238 H T HMP
Ar gi Alinediinseo |l eunce tnhei o-viah e ne

Which end is the N terminal and

24. a. Di stinguish between enzymestam: 3
contrasting points)

b . Mention how enzymes function in

25. (&x pand RDT. 3

(How is recombinant DNA mol ecul e

(dMention any two applications of

26. What are the different typesr ofupta3
pl ants.

27. The figure given below shows a map3
chromosome of Drosophil aymeél(aympyd)g & s
(w) m®@nwdi a¢myegenes. The number rep
recombination frequencineess .b eAnmnsewenr
foll owing -questions

0.5 34.5 |
i I s S
y w m
| X |
I &What iIs the genetic distance be
OdWhat iIis the genetic distance be
O®d plant has 12 Ilinkage groups.
chr omosomes i n the zZyegpatos pemomtu
pl ant?
28. What is genetic recombination? 3
l dentify the following methods of
(@ nor rel eases DNA in the medi
from the medi um.
(@Donor carries a small pi eaprdoto

I n contact wi t h bacteria witho
transferred to the recipient.
(®Phage virus gets bacteri al DNA
to another bacteri a.

(Mariation is due to the randon
sequence DANNWAr irregpl i cati on.
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29.

. A20SOKy2ft 238 H T HMP

Section D

Once a signaling molecule binds re4
series of intracellular reactions

signal I's transmitted from cell me
I's calnlteddcel | ul ar si gnTahle tsriagnnsadlu cn
transmitted directly or via a casc
proteins. These pathways between t

nucl eus amre gaalll ed ansductiThbhar pat b\
amazing degtwer&f ng among these pe¢

variety of molecules are involved
mol ecules | i ke cyclic AMP -bcANMPHMN(g
protein cal modul i n, MAP (mitogen a
1B (nucl eakapp&tBranscription fact
results in cellular response that
expression, differentiation, repl:.
activity, changes in ion permeabil

Extracellular Signal Molecule
Receptor Protein

— plasma membrane of

‘ —
Cytosol ¢ target cell
a
4
&
4
@

Second Messengers

RN

Nucleus e

transcription regulatory
protein

Effector Proteins

MDAV Q

(aMenti on any t wtoh ad¢ hammagre s occur
transducti on.

(BMhi ch mol ecules may act as a si
(oMhich molecules bind to the ex
Give any two examples of such m

OR
Cell s may produce their own sig
unc
It

di fferentiate or any other f
cancerous which signals wil/







