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2 Classical Genetics

Book Back Solved

Questions - 1 Mark

1. Extranuclear inheritanceisaconse-
guence of presence of genesin
a) Mitochondria and chloroplasts
b) Endoplasmic reticulumand
mitochondria
¢) Ribosomes and chloroplast
d) Lysosomes and ribosomes

2. Inorder tofind out thedifferent types
of gametes produced by a peaplant hav-
ing the genotype AaBb, it should be
crossed to aplant with the genotype

a) aaBB b) AaBB

c) AABB d) aabb
3. How many different kindsof gametes
will be produced by a plant having the

genotypeAABbCC?
a) Three b) Four
c) Nine d) Two

4. \Which one of thefollowing isan ex-
ampleof polygenicinheritance?

5. In Mendel’s experiments with gar-
den pea, round seed shape (RR) was
dominant over wrinkled seeds (rr), yel-
low cotyledon (YY) wasdominant over
green cotyledon (yy). What are the ex-
pected phenotypesin the F, generation
of the crossRRY'Y X rryy?
a) Only round seedswith green coty-
ledons
b) Only wrinkled seeds with yellow
cotyledons
¢) Only wrinkled seeds with green
cotyledons
d) Round seedswith yellow cotyle-
dons and wrinkled seeds with
yellow cotyledons

6. Test crossinvolves
a) Crossing between two genotypes
with recessive trait
b) Crossing between two F_hybrids

a) Flower colour in Mirabilisjalapa ¢) Crossing the.Fl hybridwith a

b) Production of male honey bee doublg recessive genotype

c) Pod shape in garden pea d) C_ross ng.between_two genotypes

d) in colour in humans with dominart trait
1. a) Mitochondria and chloroplasts 5. d) Round seedswith yellow cotyledons
2. d) aabb andwrinkled ssedswithydlowcotyledons
3.d) Two 6. c) CrossingtheF_ hybridwithadouble
4. d) Sin colour in humans recessive genotype
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7. Inpeaplants, yellow seeds are domi-
nant to green. If aheterozygousyellow
seed plant iscrossed with agreen seeded
plant, what ratio of yellow and green
seeded plants would you expect in F,
generation?
a)9:1 b) 1.3
b) 3:1 d) 50:50
8. The genotype of aplant showing the
dominant phenotype can be determined
by
a) Back cross
b) Test cross
c) Dihybrid cross
d) Pedigreeanalysis
9. Select the correct statement fromthe
ones given below with respect to dihy-
brid cross
a) Tightly linked genes on the same
chromosomes show very few
combinations
b) Tightly linked genes on the same
chromosomes show higher com-
binations
c) Genesfar apart on the same chro-
mosomes show very few recombi-
nations
d) Genesloosely linked on the same
chromosomes show smilar recombi-
nationsas the tightly linked ones

Order full book online at www.saraspublication.com
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10. Which Mendelian idea is depicted
by acrossinwhichtheF, generationre-
semblesboth the parents

a) Incompl ete dominance

b) Law of dominance

¢) Inheritance of one gene

d) Co-dominance

11. Fruit colour insquashisanexampleof
a) Recessive epistasis
b) Dominant epistasis
¢) Complementary genes
d) Inhibitory genes

12. In his classic experiments on Pea
plants, Mendel did not use
a) Flowering position b) Seed colour
¢) Pod length d) Seed shape

13. The epistatic effect, inwhich thedi-
hybrid cross9:3:3:1 between AaBb Aabb
ismodified as
a) Dominanceof onealldeon another
allele of both loci
b) Interaction between two allel es of
different loci
¢) Dominance of one alleleto another
alleles of sameloci
d) Interaction between two all el es of
same | oci

14. Inatest crossinvolving F, dihybrid
flies, more parental type offspring were
produced than the recombination type
offspring. Thisindicates

7.d) 50:50

8. b) Test cross

9. a) Tightly linked genes on the same
chromosomes show very few
combinations

10. d) Co-dominance

11. b) Dominant epistasis

12. ¢) Pod length

13. a) Dominance of onealleleon another
allele of both loci
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a) Thetwo genesarelocated on two
different chromosomes
b) Chromosomes failed to separate
during meiosis
c) Thetwo genes are linked and
present on the same chromosome
d) Both of the charactersare con-
trolled by more than one gene

15. The genescontrolling the seven pea
characters studied by Mendel areknown
to belocated on how many different chro-
Mmosomes?

a) Seven b) Sx

c) Five d) Four
16. Which of thefollowing explainshow
progeny can posses the combinations of
traitsthat none of the parent possessed?

a) Law of segregation

b) Chromosome theory

c) Law of independent assortment

d) Polygenic inheritance

17.“Gametesarenever hybrid”. Thisis
astatement of
a) Law of dominance
b) Law of independent assortment
c) Law of segregation
d) Law of randomfertilization

Order full book online at www.saraspublication.com

18. Gene which suppresses other genes
activity but doesnot lieon the samelo-
cusiscalled as
a) Epistatic b) Supplement only
¢) Hypostatic  d) Codominant

19. Puretall plantsare crossed with pure
dwarf plants. In the F, generation, all
plants were tall. Thesetall plants of F,
generation were selfed and the ratio of
tall to dwarf plants obtained was 3:1.
Thisiscalled

a) Dominance b) Inheritance

¢) Codominance d) Heredity

20. The dominant epistasisratiois

a) 9:3:3:1 b) 12:3:1

) 9:3.4 d) 9:6:1
21. Select the period for Mendel’s hy-
bridization experiments

a) 1856 - 1863 b) 1850- 1870

c) 1857-1869 d) 1870- 1877

22. Among the following characters,
which onewasnot considered by Mendd
In hisexperimentation pea?

a) Sem - Tall or dwarf

b) Trichome - glandular or non-
glandular

C) Seed - Greenor yelow

d) Pod - Inflated or constricted

14. ¢) The two genes are linked and
present on the same chromosome

15. a) Seven

16. c) Law of independent assortment

T 17.c) Law of segregation

O

56

18. a) Epistatic

19. a) Dominance

20.b) 12:3:1

21.a) 1856 - 1863

22. b) Trichome - glandular or non-
glandular
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Book Back Solved Questions - 2 Marks |

1. Givethe names of the scientistswho
rediscovered Menddlism.

1. Hugo deVries

2. Carl Correns

3. Erich von Tschermak

2. What is back cross?

» Back crossisthe crossbetween F,
offspring with any one of the two
parents.

« Itisof two types:

1. Dominant back cross
2. Recessive back cross- Test cross

3. Define Genetics.
Study of transmission of characters
from parentsto offspring.

4. What aremultiplealleles?

« Two or morealternativealleles of
agene, they occupy the samelocus.

« They control different alternatives
of asingletrait.

 They show intragenic geneinter-
actions.
« Eg. ABO blood group alleles.

5. What is meant by cytoplasmic inherit-
ance?

1. Incytoplasmicinheritance, thetraits
are governed either by the chlor oplast
or mitochondrial gene.

2. Cytoplasmicinheritanceisan extra
chromosomal inheritance or extra
nuclear inheritance.

3. It isbased on the plasmagenes.

4. Itinvolvescytoplasmicorganelles
like chloroplast and mitochondria.

5. Both act asinheritancevectors.

6. It is a kind of non-Mendelian
inheritance.

Eg.4 O Clock plant (Mirabilis

jalapa)

| Book Back Solved Questions - 3 Marks |

1. What ismeant by true breeding lines
or pure breeding lines/strains?

1. Plants having stable trait
inheritancefrom parent to offspring.

2. They undergo continuoussdlf palli-
nation.

3. They are produced by the fusion
of pollen and eggs of the same plant by
self fertilization.

4. Pure line breeds refer to
homozygosity.

5. Ithasstabletrait inheritancefrom
par ent to offspring.

6. M atingswithin purebreeding lines
produces offspring having specific
parental traits.

7. They areconstant ininheritancefor
many gener ations.

2. What are the reasons for Mendel’s
successesin hisbreeding experiment?

1. Applied mathematics and statis-
tical methodsto biology.

2. Applied laws of probability inhis
breeding experiments.

3. Followed scientific methods.
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4. Kept accurate and detailed
recor ds.

5. Maintained quantitative data of
the outcome of his crosses.

6. Experiments were carefully
planned.

7. Used large samples.

8. Pairs of contrasting characters
controlled by factor (genes) werepresent
on separ ate chromosomes.

9. Parental plantssdectedwerepure
breed lines.

10. Purity wastested by sdlf-crossing
the progeny for many gener ations.

3. Namethe seven contrasting traitsof Mendel.

Vs

No. Character Dominant trait Recessive trait
1 Plant height Tall Dwarf
2 Seed shape Round Wrinkled
3 Cotyledon colour Yellow Green
4 Flower colour Purple White
5 Pod colour Green Yellow
6 Pod form Inflated Constricted
7 Flower position Axid Terminal )

4. Differentiate incomplete dominance and codominance.

| ncomplete dominance

Codominance

1. No blending of alleles.

2. F, heterozygote hasintermediate
phenotype between the par ents.
3. F, hybrid shows presence of 50%

4. 1t provesMendd’sparticulatetheory
of inheritanceand law of segregation.
5. Producesanew phenotype.
6. Neither of theallelesare dominant
7. Eg. Flowers of Mirabilisjalapa.

cal Genetics

of functional protein from parents.

Simultaneous (joint) expression of
both alleles.
F, heterozygote exhibitsdominant
parent’strait.
F, hybrid shows presence of both the
par ental seed proteins.
It provesMendel’sL aw of segregation.

Does not produce anew phenotype.
Both the alelesare dominant.
Eg. Flowersof Camellia.

% 5. Explanthelaw of dominancein mono-

O hybrid cross.

g 1. Thecharacter expressed intheF,

O generation of monohybrid cross is
58 called dominant character.

2. Thechar acter that isnot expr essed
in F_generation is called recessive
character.

3. Both charactersarecontrolled by
factors(alleles).

4. Factorsoccur inpairs.
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5. When a pair of factors are dis-
similar, oneisdominant and the other
IS recessive.

6. Dominant char acter isexpressed
in F_ generation.

Order full book online at www.saraspublication.com
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7. Boththe parental charactersare
expressed in F, gener ation.
8. Theratio of F, generationis

[Tall Dwarf }

' Book Back Solved Questions - 5 Marks

1. Describe dominant epistasis with an
example.

In dominant epistasis, a dominant
gene at one locus suppresses or masks
the phenotypic expression of another
gene at another locus.

1. It is a type of intergenic gene
inter action or non-allelicinteraction.

3 1

3. The suppressed gene is called
hypostatic gene.

4. When both genesare present, only
dominant epistatic genedeterminesthe
phenotype.

5. Dominant epistasis was demon-
strated insummer sguash fruit.

6. Thefruit appearsin three colours

2. The suppressing gene is caled | namely,
epistatic gene. = Yelow - ‘G’ - Hypostatic gene
Parent Whitefruit Ydlow fruit
generation WW gg X ww GG
\’ J
Gametes Wg wG
WwGg
F, seifed WwGg X WwGg
Cametes (W) Wglwe)ng) WS (Wg)(wS)(ng)
F, WG Wg wG wg
(WWGG | WWGg | WWGG | WwGg |
WG white | white | white | White
WWGg | WWgg | WwGg Wwgg
WO\ \white | White | White | White
WwGG | WwGg | wwGG wwGg
WG| \white | White | Yellow | Yellow
WwGg Wwgg | wwGg wwgg
Wy (White | White | Yellow | Green |
Phenotypes Whitefruit  Yellow fruit  Greenfruit
Phenotypic
raio 12 3 1

Fig. Dominant epistasisin summer squash.
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= Green - ‘g’ - Hypostatic gene
= White - ‘W -Epistatic gene

7. Yellow colour iscontrolled by the
dominant gene‘G’.

8. Green colour iscontrolled by the
recessivegene'‘q’.

9. Whitecolour iscontrolled by the
dominant gene‘W’.

10. Thedominant ‘W’ isepistatic. It
suppressesboth‘'G’ and‘g’.

11.‘G’ and ‘g’ arehypostatic.

12. Hence, when dominant ‘W’ is
present, it suppresses both G and g.
White colour is produced.

13. In the absence of ‘W’, ‘G’
producesyedlow and ‘g’ producesgreen.

14. Recessive‘w’ doesnot suppress
‘G’ and ‘g’. So ‘w’ alows yellow or
gr een colour to express.

15. The white fruit with genotype
‘WWqg' is crossed with yellow fruit
with genotype‘ wwGG'.

16. The F, plants have white fruit
and are heter ozygous WwGg.

17. F1 plants are selfed.

18. It produces F, with the phenotype
ratio of

White Yellow : Green
12 3 1

2. Explain polygenicinheritancewith an
example.

In polygenic inheritance, several
genes combine to determine a single

Classical Genetics

= trait.
O 1. Thesegenesarecalled polygenes.

60 2. Itexplainstheinheritanceof con-

tinuoustraits.

Order full book online at www.saraspublication.com

Parent R, RRR, rrrr,
Dark red X White
I:1 Rl r.1 RZ r.2
Medium red
F, Genotype Phenotype
1 RRRR, Dakred ——
2] 4 RRRr,  Medium-darkred
2 RrRR, Medium-darkred
4 RIRT, Mediumred
- 15red
1} 6 RR[IT, Mediumred 0
1 rrRR, Mediumred 1white
2]4 Rrrr, Light red
2 rrnRr Light red
1 r.r.rr White

1122

Fig. Genetic control of colour
In wheat kernels.

3. Swedish Geneticist, H. Nilsson-
Ehle (1909) first demonstrated polygenic
Inheritanceinwheat kernels.

4. Kerné colour iscontrolled by two
geneshaving two alleles each.

5. Hecrossed two pur ebreeding whesat
varietiesof two different colours.

= Darkred-Domnant-RRRR,
< White - Recessive-rrr.r,

6. Dark red colour is controlled by
twodominant genesnamely, R, andR.,

7. White colour is controlled by two
recessive genesnamely, r, andr.,.

8.IntheF, generation, mediumred
kernel was obtained with genotype
R.r R

11 22

9. F, generationisselfed.
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Parent _ Dark Red White
generation RRRR, N (e,
_ s

F generation RIRS,

. s
F%g?g)alm erlRZrZ X erlRZrZ
F, generation

Q\g RR, R, rR, rr,
Rle RlRlRZRZ RlRlRZrZ erlRZRZ erlRZrZ
Rr, IRRRr, |RR, [RIRI, | R,
rR, erleR2 erlRZr2 rlrlRZR2 rlrler2
L |RrRY, RO (LERY s
Bell shaped &
data 5

88 5 .

S || =S |3

1 4 6 4 1
Dark Red ™White

wheat kernel colour

Fig. Polygenic inheritance in
wheat kernel colour.

10. F, generation producesfour types
of gametes.
= RR
= R,
11. They produce 16 combinations
inthe F, generation.
12. The intensity of the red ker-
nel colour is determined by the num-
ber of R genesinthe F, generation.

- R

- I,

1) Four ‘R’ genesgivedark red ker-
nel colour.

Order full book online at www.saraspublication.com
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EQ.RRRR,-1

i) Three ‘R’ genes give medium-

dark red kernel colour
Eg. = RRRJ,
- erlRZRZ} 4

i) Two ‘R’ genes gives medium-
red kernel colour

Eg. = RR/IL,
- erlerz} 6
- rrRR,

IvV) One‘R’ genegiveslight red ker-

nel colour.
Eg. = erlrzrz}
- rrRr, 4

v) Absence of ‘R’ gene giveswhite
kernel colour.
Eg.rrrr, -1

13. The number of each phenotype
Is plotted against the intensity of red
kernel colour.

14. The data produces a bell shaped
curve.

15. It demonstrates continuous
variation in wheat kernel from dark
red to white in F, generation.

16. It was later discovered that
threegenesareinvolvedin affecting
the wheat kernel colour.

17. Nilsson-Ehle found the ratio
of 63 red (many shades) : 1 whitein
F, generation.

18. The phenotypic ratio in the F
generation can be shown as

1:6:15:20:15:6:1

2
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Parents AABBCC aabbcc
Dark red X White
wheat kernal ! wheat kernal
AaBbCc Intermediate
F, red (selfed)
F
2 1 6 15 20 15 6 1
Dark | Moderate| Red | Intermediatg Light | Very light White
red red red red red

63 Red (many shades) : 1 White
Fig. Polygenic inheritance in wheat kernel.

3. Differentiate continuous variation with discontinuous variation.

ContinuousVariation

DiscontinuousVariation

1. Continuous variation shows
continuousgr adation of achar acter
in a popul ation.

2. Quantitative inheritance.

3. Intermediateformsare present

4. Variationsare determined by

combined effects of inheritance

and environmental factors.

5. Characters are controlled by many
genes (polygenes).

6. Phenotypic expression is affected
by environmental conditions,

7. Eg: Human height

Sin colour in man

-

1. Discontinuousvariation shows
discontinuousrange of acharacter
in apopulation separately.

2. Qualitative inheritance

3. Intermediateformsare absent.

4. Variations are determined by

inheritance factors only.

5. Characters are controlled by one or
two genes.
6. Phenotypic expressionisunaffected
by environmental conditions.
7. EQ: Sylelength of Primula
Plant height of garden pea.

8 4. Explain with an example how single
jo geneaffectsmultipletraitsand altersthe
(® phenotype of an organism.
® o Itisdueto pleiotropy.
' o [N pleiotropy, a singlegene controls
O Mmultipletraitsand altersthe phenotype
& of an organism.
LI) » Thisgeneiscalled pleiotr opicgene.
62 o Itisanintragenic gene interac-
tion or allelic interaction.

» Mendel noticed pleiotropy in pea
plant, Pisum sativum.

» In peaplant, asnglegenewithdomi-
nant and r ecessiveallelescontrolsthree
traitssuch as,

+ Flower colour
+ Seed colour
« Joots on the |eaf axil

» Onevariety of peaplant hasthefol-

lowingtraits:
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= Purpleflowers
« Brown seeds
= Dark spots on the leaf axils
» Another variety of peaplant hasthe
followingtraits:
- White flowers
- Light coloured seeds
« No spots on the |eaf axils
» When these two plantsare crossed,
thesethreetraitsareinherited together
asasingleunit.
» Eg. Scklecel anemia.

5. Bring out the inheritance of chloro-
plast genewith an example.

» Inheritance of characters through
chloroplast iscalled chloroplast inherit-
ance.

« Itisaso called,

« Extrachromosomal inheritance
« Extranuclear inheritanceor
« Cytoplasmic inheritance
+ Itinvolves chloroplast.
« Chloroplagt actsasinheritancevector.
Example

« 40O Clock plant - Mirabilisjalapa

« It has two types of variegated
|leaved plants.

« Dark green leaved plants
. Pale green leaved plants

» Thecolour of variegated leavesis
controlled by chlor oplast gene.

« These two plants are crossed in a
reciprocal manner.

»Inreciproca cross, theF generation
of both the crosses must beidentical as
per the M endelian inher itance.

SaraSkublication

¢ Variegated
\ L eaf

3

)

All white
chloroplasts

e G-
chIoropIastg/_ ) ‘

p
_ All green
Nucleus  White chloroplasts

chloroplasts

Fig. A cellular explanation of the
variegated phenotype of leaves in
Mirabilis jalapa.

» But in thisreciprocal cross, both
theF generationsare not samebut dif-
ferent.

» F, plant has the character of female
parent plant.

« It 1s due to the chloroplast gene
found in the ovum of the female plant.

» Thefemale gamete contributes cy-
toplasm during fertilization.

» Themalegamete contributesonly

nucleusand not cytoplasm.

Pde Dark Dark Pde

green green green green

leaved X leaved leaved X leaved

plant plant plant plant

(Mde) l (Femde) (Mde) l(Femde)
F. Dark green F. Palegreen
" eaved Y ever

Fig. Chloroplast inheritance.
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Chromosomal Basis
3 of Inheritance

Book Back Solved Questions - 1 Mark

Choose the Correct Answer

1. An allohexaploidy contains

a) Sx different genomes

b) Sx copiesof threedifferent genomes

) Two copiesof threedifferent genomes

d) Sx copies of one genome
2. The A and B genes are 10 cM apart
on achromosome. If an AB/ab hetero-
zygote is testcrossed to ab/ab, how
many of each progeny classwould you
expect out of 100 total progenies?

a) 25 AB, 25 ab, 25 Ab, 25 aB

b) 10 AB, 10 ab

c) 45 AB, 45 ab

d) 45 AB, 45 ab, 5 Ab, 5aB

3. Which of thefollowing sentencesare
correct?

a. The offspring exhibit only parental
combinations dueto incomplete linkage
b. Thelinked genes exhibit some cross-
ing over incompletelinkage

c. The separation of two linked genes
arepossibleinincompletelinkage

d. Crossing over is absent in complete
linkage

a)land?2 b) 2and 3
c)3and4 d)1and 4
4. Match list | withlist I
List | List1l |
A. A pair of |) monosomy
chromosomes extra
with diploid
B. One chromosome | ii) tetrasomy
extrato the diploid
C. One chromosome |iii) trisomy
loses from diploid
D. Two individual Iv) double
chromosomes monosomy

lose from diploid
a)A-i, B-iii,C-ii, D-iv
b) A-ii, B-iii,C-iv, D-i
c)A-ii, B-iii,C-i, D-iv
d A-iii,B-ii, C-i, D-iv
5. Accurate mapping of genes can be
done by three point test cross because
itincreases
a) Possibility of single cross over
b) Possibility of double cross over
c) Possibility of multiple cross over

J

1. ¢) Two copies of three different
genomes
2. d) 45 AB, 45 ab, 5 Ab, 5aB

3.c)3and 4
4.c) A-ii, B-iii,C-i, D-iv
5. b) Possibility of double cross over
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d) Possibility of recombination
frequency
6. Due to incomplete linkage in maize,
theratio of parenta and recombinantsare
a) 50:50 b) 7:1:1.7
C) 96.4: 3.6 d 1.7:7:1

Order full book online at www.saraspublication.com

10. Changing the codon AGC to AGA
represents

a) Missense mutation

b) Nonsense mutation

c) Frameshift mutation

d) Deletion mutation

7.GenesG SL H arelocated on same
chromosome. The recombination per-
centage between L and G is 15%, S
and L is 50%, H and S are 20%. The
correct order of genesis

a) GHI. b) SHGL ¢) SGHLd) HS.G

8. The point mutation sequencefor tran-
sition, transition, transversion and trans-
versionin DNA are
a)AtoT, TtoA, CtoGandGtoC
b) AtoG CtoT,CtoGand Tto A
c)CtoGAtoGTtoAand Gto A
d)GtoC,AtoT, TtoAandCto G

9. If haploid number in acdl is 18. The
double monosomic and trisomic num-
ber will be
a) 35 and 37
c) 37 and 35

b) 34 and 35
d) 17 and 19

11. Assertion (A): Gamma rays are
generally used to induce mutation in
wheat varieties.

Reason (R): Because they carry
lower energy to non-ionize electrons
from atom

a) A is correct. R is correct
explanation of A

b) Ais correct. R is not correct
explanation of A

c) A is correct. R is wrong
explanation of A

d) A and Riswrong

12. How many map units separate two

alelesA and B if therecombination fre-

guency is 0.09?
a) 900 cM
c)9cM

b) 90 cM
d) 0.9 cM

'Book Back Solved Questions - 2 Marks |

1. What is the difference between missense and nonsense mutation.

s

Missense M utation

Nonsense Mutation

1. Codon for oneamino acid Is changed
into a codon for another amino acid.

2. New codon encodes a different

| amino acid.

Codon for oneamino acid Is chang
into atermination or stop codon.
New codon leads to premature
termination of trandation.

6. C) 96.4: 3.6 7. c) SGHL
8.bD)AtoG CtoT,CtoGand Tto A
9. (No answer) Correct ans: 34 and 38
10. a) Missense mutation

11. (b and ¢)

b) Aiscorrect. Ris not correct ex-
planation of A and c) Ais correct. R
Is wrong explanation of A
12.¢c) 9 cM
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2. T. B C 0 8 I_D]E|F|£jH|I from
the above figure, identify the type of
mutation and explainit.
Types of Mutation
= Reverse tandem duplication.
Explanation

« Itisatype of duplication or repeat.

« It is a structural chromosomal
aberration, that brings about changes
in the number of geneloci.

» A segment in the chromosome is
duplicated.

» The duplicated segment islocated
immediately after the normal segment.

Order full book online at www.saraspublication.com
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« Theorder of the gene sequenceis
reversed.

3. Draw the diagram of different types
of aneuploidy.

Double

Disomy  Monosomy Nulli
(normal) (2n-1)  Monosomy  (2n-2) Y
(2n) (2n-1-1)
M i Ml U
Il 1 Il Il
Trisomy TD_ouble Tetrasomy ~ Pentasomy
2n+1 risomy o2
(2n+1) (one1aD) (2n+2) (2n+3)

[ Book Back Solved Questions - 3 Marksj

1. Write the salient features of Sutton
and Boveri concept.

Sutton and Boveri independently pro-
posed chromosomal theory of inher-
itance.

Salient Features

1. »« Somatic cells of organisms are
derived from the zygote by repeated
cell divison (mitosis).

» These cells consist of two identi-
cal sets of chromosomes. One set is
recelved from female parent and the
other from male parent.

» These two chromosomes consti-
tute the homologous pair.

2. Chromosomesretainther structur al
uniqueness and individuality through-
out the life cycle of an organism.

3. Each chromosome carries specific
determiners or Mendelian factors
(genes).

4. Genes or factors are located on
chromosomes.

2. What isgene mapping?Writeitsuses.
Gene Mapping

« Diagrammatic representation of po-
sition of genes and related distances
between the adjacent genes.

. Itisaso caled linkage map and
genetic mapping

. Itisdirectly proportional tothefre-
guency of recombination betweenthem.

Uses

1. To determine gene order.

2. To identify the locus of a gene.

3. To calculate the distances be-
tween genes.

4. To predict resultsof dihybrid and
trihybrid crosses.

5. To understand the overall genetic
complexity of particular organism.
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'Book Back Solved Questions - 5 Marks |
1. When two different genes came from (i) Thenameof thephenomenonislink-
sameparent, they tend toremaintogether.  ge. It is coupling or cis configuration.
(i) What isthe name of thisphenomenon? (i) » Thisphenomenonwasobserved
(l |) Draw the crosswith sui tebleexampl €  inswedat pea (Lathyr us Odoratus)_
(ii1) Write the observed phenotypic ratio.
Alleles in coupling of cis configuration

: Purpleflower Purpleflower
Pgeneration
Longpoallen round pollen
PL/PL X pl/pl

Cromzt;gt(\)/vuien P P p 8 %Io
parents L L |
J \’
Gameteformation E 8 8 :O

Purpleflower Long pollen

PL/pl
F, Generation P p
L I
Test cross Purpleflower Purpleflower
HeterozygousF, Long pollen round pollen
crosseswith double P PP P
recessive parent L | I I |
F, Gameteformation [T T 1
Lesschanceof
crossing over due
tolinked genes
Fertilization

e B

PurpleLong Purpleround redLong red round

With linked genesnon- Parental T
{recombi nantg progeni es} progeny Recom_bl nant Parentdl
arepredominant progenies progeny
44 6 6 44
Observedratio 7 1 : 1 7
Expectedratio 1 : 1 : 1 : 1

Fig. Coupling or cis configuration of linkage in Sweet peas.
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« This was reported by William

Bateson and Reginald C. Punnett.
Experiment

1. William and Reginald crossed one
homozygous strain of sweet pea having
purple flowers and long pollen grains
with another homozygous strain having
red flowersand round pollen grains.

2.All F_ progenieshad pur pleflower
and long pollen grains. Thisshowsthat
purple flower long pollen was domi-
nant over red flower round pollen.

3. They crossed the F, progeny with
double recessive parent (red flower
round pollen) - test cross.

4. In the F, generation, they did
not get the expected 1:1:1: 1 ratio asin
Independent assortment.

5. They got the below result:

» Larger proportionwith purple

flowers and long pollen.

Order full book online at www.saraspublication.com
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» Smaller proportion with red
flower sandround pollen.

6. They concluded that genes for
purple flower and long pollen were
found close together.

7. Smilarly, genesfor red flower and
round pollen were found together.

8. These genes do not assort inde-
pendently. They arereferred to aslink-
age.

9. The two dominant alleles or re-
cessive alleles are present in the same
homologous chromosome. So, they in-
herit together into same gamete.

10. Thus, it shows coupling or cis
configuration of linkage.

1ii) Observed phenotypicratiois,

Purple : Purple : Red : Red
long round long round
7 1 1 7

2.

(S.no | Gametetypes | Number of progenies|
1. ABC 349
2. Abc 114
3. abc 124
4, AbC )
. aBc 4
6. aBC 116
1. ABcC 128

\ 8. abc 360 )

1) What is the name of thistest cross?

1) How will you construct gene mapping from the above given data?

111) Find out the correct order of genes.
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(i) Three point test cross.
(ii) It isrepresented in thefollowing table:

Order full book online at www.saraspublication.com

r

Recombinant for loci

N

S.No | Gametetypes| Number of Progenies AandBl Aand C 1Band C
1. ABC 349 - - -
2. Abc 114 R R -
3. abC 124 - R R
4, AbC 5 R - R
5. aBc 4 R - R
6. aBC 116 R R -
7. ABcC 128 - R R
8. abc 360 - - -
Totd 1200 239 4382 261
) 1. For A and B loci, the recombinants will be Ab and aB. ’
The number of recombinants =  114+5+4+116
= 239

Recombinant frequency (RF)

RF

The number of recombinants

RF
RF

The number of recombinants

RF
RF

Total number of recombinants

x 100

Total number of progenies

239
1200

x 100

19.9 %
2. For A and C loci, the recombinants will be Ac and aC.

114 + 124 + 116 + 128

482

482

1200

100

40.1 %
3. For B and C loci, the recombinants will be Bc and bC.

124+ 5+ 4+ 128

261
261

1200

x 100

21.7 %

Call us at 04652265026 or Whatsapp 9842123441



SAMPLE PAGES ONLY Order full book online at www.saraspublication.com

SaraSkhublication

« All RFsarelessthan 50%. « Hence genetic map isdrawn as
+ S0, theloci arelinked. a b C,
« A and Cloci show highest RF. | | |
« S0,they arefor apart fromeach other. Y <517 |
« B liesbetween A and C. Thegenes mapunits mapunits
are abc. (iii) Thecorrect order of genesisabc.

3. If you cross dominant genotype PV/PV male Drosophila with double reces-
sivefemale, you obtain F_hybrid. Now you cross F, male with doubl e recessive
female.
1) What type of linkageis seen?
11) Draw the cross with correct genotype.
i) What is the possible genotype in F, generation.

(i) Complete linkage is seen.

(if)
| 9
Parents P = D D
Vv v X Vv y
Gametes P 0
V l v
F, generation P 0
V v
E hyimid o) 2 ?
créssedwith PC p x P IO
doublerecessive Viol lov Y v
femde

P p P

Gametes vV V ! v
F, generation P
\

CH.3: Chromosomal Basis of I nheritance
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(iii) Possible genotype is 1PV/pv and
1pv/pv.

4. Explain the mechanism of crossing
over.

Crossing over isthebiological process
that produces new combination of genes
by interchanging the corresponding seg-
ments between non-gster chromatids of
homologous pair of chromosomes.

Itinvolvesthefollowing stages:

1. Synapsis

2. Tetrad formation

3. Cross over

4. Terminalization
1. Synapsis

«Itistheintimate pairing between
two homologous chromosomes.

- Itisinitiated during zygotene stage
of prophase | of meiosis|.

» Homologous chromosomes are
aligned sideby side.

It results in a pair of homologous
chromosomes called bivalents.

2. Tetrad Formation

« Each homol ogous chromosome of
a bivalent split to form two identical
sister chromatids.

« Thesesster chromatidsremainto-
gether.

. They are attached to the cen-
tromere.

« Each, bivalent has four chroma-
tids. Hence, this stage is called tetrad
stage.

3. Cross Over

« Crossing over occursin pachytene

stage.

Order full book online at www.saraspublication.com

Non-sister

chromatids of
Prophase | of homol ogous
meiosis chromsome

Pachytene
stage of Chiasma-a site
Prophase | of crossing

¢ over

Metaphase | }%
Metaphase |1 }g %

Recombl nants

Parental type

Fig. Mechanism of crossing over.

« Non-sister chromatidsof homolo-
gous pair make contact at oneor more
points.

« Thesepointsarecalled chiasmata.

« X-shaped or cross-shaped struc-
tures are formed at chiasmata.

« Breaking and regjoining of two
chromatids occur.

« Thisresultsinreciprocal exchange
of equal and corresponding segments
between them.

4. Terminalization

+ After crossing over, chiasma
moves towards the terminal end of
chromatids.

Daughter
cels

Parental type
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a) 0.1 b) 1
c) 0.01 d) 10
49. Distance between two linked genes
IS measured in map units that depict ...
a) Ratio of crossing over betweenthem
b) Cross over value
¢) Number of genes between them

Order full book online at www.saraspublication.com
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d) None of the above.
50. Sex determinationin Slenelatifolia
iscontrolled by inY- chromosome
a) Three distinct regions
b) Four distinct regions
c) Five distinct regions
d) Two distinct regions

Additional Solved Questions - Two Marks

1. State chromosomal theory of inher-
itance.

» Mendelian factors (genes) have
gpecific locus on chromosomes.

» They carry infor mation fromone
generation to the next generation.

2. Define sex linkage.
L inked genes connected together on
sex chromosomeiscalled sex linkage.

3. What is meant by cis configuration?
» When two dominant alleles or
recessive alleles occur in the same ho-
mologous chromosome, they tend to
Inherit together into same gamete.
« Thisisalso called coupling.
CisAB/ab

A r—1 a

B b
4. What is meant by trans configura-
tion?

» When dominant or recessive a-
leles are present on two different, but
homologous chromosomes, they in-

herit apart into different gametes.

« It isaso known asrepulsion.
TransAb/aB

5. What are the types of linkages found
by Morgan ?

1. Complete linkage

2. Incomplete linkage

6. On what basis did Morgan classify
linkages.

Absence or presence of new com-
bination of linked genes.

7. Define linkage groups.
Groupsof linearly arranged linked
genes on a chromosome.

8. Write about thelinkage groupsin or-
ganismswith examples.

In any species, the number of link-
age groups corresponds to the number
of haploid set of chromosomes.

49. (b) Cross over value

50. (a) Three distinct regions
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9. How to construct a gene map?
1. The diagrammatic representation
of position and distance of related

EQ.
Organisms Number of Linkage
haploid set of groups

chromosomes genes on a chromosome.
Mucor i 2 i 2 2. It is also known as linkage map.
Drosophila - 4 _ 4 3. Recombinant frequency - (RF).
Sweet pea - 7 i 7 Itiscalculated. Itisgivenin map units.
Neurospora - 7 - 7 4. If the RF value is less than 50%,
Maize - 10 - 10 the genes are closer and are linked.

5. If the RF value is more than 50%,
the genes are apart and are not linked.

10. Differentiate tetrasomy from tetraploidy.
Tetrasomy
1. Type of Aneuploidy

|Addition of a pair of chromosomes
to diploid set.

Represented as 2n+2.

Tetraploidy
1. Type of Euploidy
2. Four basic sets of chromosomes
In an organism.
3. Represented as 4x.

3.

11. Differentiate missense mutation from non sense mutation.

Missense Mutation Nonsense Mutation
1./Codon for one amino acid is chan-| 1. Codon for oneamino acid ischanged
ged into a codon for another into a termination or stop codon.

amino acid.
2.|New codon encodes a different 2. New codon leads to premature
amino acid. termination of trandlation.

12. What is the biological process that
takes place during pachytene stage of
prophase | of meiosis? Defineit. Write
the important stages of this process.
Biological Process

ter-changing the corresponding seg-
ments between non-sister chromatids
of homologous pair of chromo-
Somes.

Sagesin Crossing Over

CH.3: Chromosomal Basis of Inheritance

Crossing over 1. Synapsis
Definition _ 2. Tetrad formation
The process in which, new combi- 3. Cross over

1

[HEN

2 nation of genes are produced by in- 4. Terminalization
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13. Differentiate linked genes from synt

enic genes.

Vs

Linked Genes

~N

Syntenic Genes

1. The genes are located close toge-
ther on the same chromosome.

2. The genes are inherited together.

3. Recombination frequency valueis
less than 50%.

4. They show strong linkage.

5.

Gene 1
5‘2[ Gene 2

Thegenesarefar apart onthesamechro-
mosome. Hence, called unlinked genes,
The genes are not inherited together.
Recombination frequency valueis
mor e than 50%.

They show weak linkage.

Gene 1

Gene 2

J

14. What are the two types of crossing
Write their differences.

over based on the site of occurrence?

Types of Crossing Over

1. Germinal crossing over
2. Somatic crossing over

Differences

Germinal Crossing Over

Somatic Crossing Over

1. It occursin the germinal cells.

2. It occurs during melosis.

3. It occurs usually and has universal
4. Itisaso caled meiotic crossing over

-

t occurs in somatic cells.

t occurs during mitosis.
.Itoccursrarely.

tisalso called mitotic crossing over.

J

15. What is meant by bivalents?

Homologous chromosomes are
aligned sdeby sideandresultinapair
of homologous chromosomes are
called bivalents.

16. Explain the second stage in cross-
Ing over.
« Tetradformationisthesecondstege. T,
« Each homologous chromosome +
of a bivalent split to form two identi- ©
cal sister chromatids. 113

3: Chromosomal Basisof Inheritance
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« These sister chromatids are held
together by acentromere.

« Eachbivaent will havefour chro-
matids.

14. Define chiasmata and explain what
happens at chiasmata during crossing
over.

Chiasmata

« Chiasmata are points of contact
between non-sister chromatidsof ho-
mologous chromosomes.

Changesoccurring at Chiasmata

« Cross-shaped or X-shaped struc-
tures are formed.

« Breaking and rgoining of two
chromatids.

« Reciprocal exchangeof equal and
cor r esponding segments between them.
15. Define synaptonemal complex (SC).

1. A highly organised structure of
chromatids.

2. It isformed in the region of chi-
asma.

3. Itfacilitates synapsisand chiasma
formation.

16. What is the contribution of Mont-
gomery to the historical development
of chromosome theory.

1. Hefirst suggested the occurrence
of distinct pairs of chromosomes.

2. He concluded that maternal
chromosomes pair with paternal
chromosomes only during meiosis.
17. Define recombinants.

» Organism in which new combi-
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nation of characters are formed due
to crossing over.

» Organism produced by genetic
manipulation in rDNA technology.
18. Identify the given diagram A and |-
bel the parts marked as a,b,c,d,e and f.

Ans A - Structure of Synaptonemal
complex
a. Sister chromatid 1
b. Sister chromatid 2
c. Synaptonemal complex
d. Sister chromatid 3
e. Sister chromatid 4
f. Recombination nodules
19. Whichisthewidey accepted model
of DNA recombination?
- Holliday’s hybrid DNA model
Isthe widely accepted model.
« This model was proposed by
Robin Holliday in 1964.
20. Define recombination frequency.
The percentage of recombinant
progeny in across.
Recombinant frequency (RF) =
Number of recombinants , 10
Number of offsprings
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21. What is meant by map unit?

« A map unit (m.u) is the unit of
distance in a genetic map.

« Onemap unitisequivaent toone
percent of crossing over.

22. What are multiple aleles?

Three or more allelic forms of a
gene occupying the same locus in a
given pair of homologous chromo-
somesarecalled multiplealleles.

23. What is meant by self-incompat-
ibility?

+ Self incompatibility means, the
pollensfrom aplant are unableto ger-
minate on its own stigma.

+ It cannot bring about fertilization
in the ovules of the same plant.

+ Itisaso known as self-sterility.

24. Writethe characteristics of sexually
monomorphic plants?

Plantswith following characters are
said to be sexually monomorphic.

1. Monomorphic plants produce a
single type of flowers.

2. Both sex organs are present in
the same flower and plant.

3. No separate male and female
plants.

4. 94% of flowering plants are
monomor phic. Eg. Hibiscus.

25. What are dimorphic plants?

1. Dimorphic plants produce two
types of flowers.

2. They have separate male and
female plants.

3. Maleplants produce flowerswith

Order full book online at www.saraspublication.com

SaraSFublication

only stamens.

4. Female plants produce flowers
with only car pels.

5. The flower may contain either
androecium or gynoecium.

6. 6% of flowering plantsaredimor-
phic. Eg. Papaya.
26. How can sex be determined in
plants?

Sex can be determined in plants
based on the following:

1. Genes

2. Environment

3. Hormones

27. How issex determinationin Slence
latifolia controlled?

1. Slence latifolia is a dioecious
plant where male and female plants
are separ ate.

2. Sex isdetermined by XY system.

Females have XX
Males have XY

3. X chromosome plays an essentidl
roleinreproductivedevelopment and
embryogenesis.

4.Y chromosome playsamagjor role
In sex deter mination.

5. Y chromosome has three sex de-
termining regions, namely:

» A female suppressor region.

» An early stamen devel opment
region.

« A late stamen devel opment region.

6. None of these regions are neces-
sary for development of femaler epro-
ductive organs.
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