CGT
NORMAL SEQUENCE iﬂ e gqu CGT i
. SEQUENCE AFTER
DELETION OF ONE BASE | €61 | CTC | GTC GTC G._.____
Ll > - 2 L1L LIl 1 —
G dululed 7
3. SEQUENCE AFTER
ADDITION OF ONE BASE CGY | CGC | TCG TCG TCG —.__
[H-= - LI 1 ] - - LIl
C added 7
. SEQUENCE AFTER .
DELETION OF THREE BASES . C6T |———| CGT CGT CGT €G --
|- I 11 LT L L L I
SEQUENCE AFTER '
4 Aoomon o THREE BASES CeT | CGC | cGT CGT CGT (G --
| . v | 1 11 L 1T ] I |

Fig.» 11. Frame-shift mutation and changes in the reading of genetic code.

Roea &f HMM
| ' Pave e evdshed

e / l / anviath, PAQH@MQ

i Gnard) y Riee (T
wohesd (" Shash nuk) W?@‘?‘U’ (o%153)

oy ( HCUT,MCUT0) , :
(ot € 7) , Tebacco ( T@"&Qﬁﬂ)

Ve Leads to M&b%% @WW}O@]M

. ) o vousoe
e yoluhio] | oy A ol
@ty vl g el

2

Scanned with CamScanner



W) »sbe;m% _cy \Eﬁb\ @% Psine , 2F o gé.\wﬁs‘ @v
A icaheow , a DN
nexd cycle DNA - aeplica \
TEM\“\/P% %) ?@&%@L; mas%ﬂ.ﬁ ﬁo%
\ﬂ%psb,\?\w\,_\?\_ D o viov) aovesh 01 -

STRANDI  STRANDII

r>.l4|| >“I4M
DEPURINATION
— =T ] e T

U
f—C==Qq— e

1>=§>mzzqh DAUGHTER DAUGHTER.  PARENT
,m_ \o STRAND 'STRAND .  STRAND
‘r>n._.|l . ~ N .

r

"
L A
w r.hmnl_ ; rnmo

i
h USUAL REPLICATION

‘ |Omm|.lA A=T—s C==a

Scanned with CamScanner



- c—C o
LNl TN
./zmluo\ Jo ".-\ : Ly
.._\ //o )
ARy om0

/
PAIRING OF 5-BROMOURACIL WITH GUANNE:

k4
1
H
Z.
>,
L]

i - N
5-BROMOURACIL /I.
(RARE ENOL STATE) © QUANINE

{0 oyTosiNg i [URAc]
| " PAIRING or URACIL WITH ADENINE:

H Ox,!
N
| L2 N :
_._m\z N Ny
ak ‘N 7
¢ Au n_ -/ H
i A .

B 1 R

Scanned with CamScanner



& B rewaition e de - sibodued @)
o) Lahiom & boae of Hhe ha @@wbzl |
£ \g}ce‘
grﬁjé \W«ée\eé ch\S @% - %\8‘_\,\_ ,Ze\ I Z_To.m\m\(\
@@ E,cgm?\@ﬁb bane .
e Tovindd :&éé foss vsith Novmal Cuandig
Towded Guamie fpoin usith Moyl ﬂr@?&f
C) Lone bﬁ%wm Chaondol)  onpoiols Pawe weleenslon
Q el AStwlos o ?&gm?&é Boassandled
booe ﬁﬁ?@@m&.
oot néls@\m cylomian (oot on oboat £ %%Ev
l d e (e00)
H- Yd%ﬁox@,&?ﬁ OJ%@PE\Q ﬂ .
ZQ\?\F\@D o f A oxi s Q\Q U >Pm\,CQ m <t\(5\£p
bgoc\,é

—

R
\
/
|
A
‘}.‘ 2 Y
|
2
D—‘—z\
=/
e=—=¢

5 BROMOUPACIL N
] Fig. 6, Base analog 5-bromouracil is base analog of thymine,

@ 5 Bomounecl @ onelsg of Tyt

e,
EHRGT M R VA

o

Scanned with CamScanner




“The mﬂpc,bmro

Q@\fns\(’.\@ﬁ,\rm > QQ%,_\S_GOPPS.@
ol Acbshiuhon cem e subiodueod
Eo?\\w \%C\E\,@ _DONA

Jallowsins
Fm DSL ef dh % &u o Q%F& ooy nadadion,

-«
AL T\b\, ca

(@ Tawdor and
L«Mﬁ)ﬁ &

U

ane

C=0 @&

oo

ALCALO r%ﬁe ro,\&.
m oleccles,
Dugito %9?
| A et u Ce

fores oomd a2 Jrodued

%\ogoi.bi Jie =N m\noérﬁ @x% OA%D\VC?
sverked o (=NH) ‘.\33@@.?”

i, Ol %&%E&% Xy Conveded

Jo enol [C-ON) greh

Tn it
Jboass OO\SSG#
R \-\Q\Crhoxﬁxn)\n.n\

(

funins , Odenivmn Pains it nor

o " \S\_\q_\s?\r\m

@\_?\r.c\&

A0AL or %Qt%cs\rgb %%qr\@@\ Q \F.@\@@Aofu

%uocm\e fo b normall \mugbr\r@f ‘ |

J Q\?wﬁ

o pons wsiity %?Qi.,_\rﬁ
uor EWS\C\Q :

I awvud

@C{O\

JONL D,\o\mo ‘_ASGC,»\J a9
\ wrwoual baae Patas o

Scanned with CamScanner



(a) Missense mutation (transition)

oz>n._.>o.3o.>oo.>oo.>._.ll
amz>“>co>oncoo_coo.c>cll
Proteln: met arg | ser| cys tyr ——

(b) Mi tation (ir ion) (¢) Nonsense miutation
DNA: TAC TCC. [ACC]|-ACG, ATA— — DNA: TAC TCC. ‘ACG ., ATA — ~—
mRNA: AUG AGG ‘UGC. VAU — — mRNA: AUG AGG ‘UGC . VAU =~ —
Protein: met arg [4p | cys  tyr . Proteln: met arg X X
DNA: TAC TCC.NJAACI"ACG . ATA — —
mRNA: AUG AGG. [UUG| ‘UGC . UAU — —
Proteln: met arg/|leu N\ cys tyr ——
(o) Synonomous (silent) mutation {d) Frameshif mutation H G (Insertion)
DNA: TAC TCC. [GAC|-ACG. ATA — — b . —rc
mRNA: AUG AGG [CUG| UGG, UAU—— BNA' TAG TCC. [AAG "CAG, GAT —
Proteln: met arg Lieu| cys tyr —— - Protein:  met
. In phase Out of phase
\ (reading frames)
Fig. 3. Different types of mutations produced by the substitution of nitrog bases.
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- Fig. 4, Diagren to show' of substitution mutations.
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i t and Rec i Mutations)

@ @uumm of Mutations based on Mutagenic Effect

1. Dominant Mutations : These mutations introduce dominant changesi. e., a normal
gene becomes recessive m:aa-:ﬁ&»mmbm becomes dominant.)The dominant mutations
express themselves immediately in the cells in which these are present, whether homozygous
or, heterozygous. These are easy to be identified. But dominant mutations are very rare.

2. Recessive Mutations : These mutations produce recessive effecti.e., a mutant

gene is recessive to normal and is able to express itself only when the mutant gene is
present in both the homologous chromosomess The mutant character is not expressed i

_aﬂammm.m_c. but takes several generations to become homozygous.

_
/ m\J /—.m-—-ﬂ.n of Mutations according to their Significance
/ TBeneficial, Lethal, Deterimental and Biochemical Mutations)

1. Beneficial Mutations : When present these are useful to the organisms.

2. Lethal Mutations : These mutations produce a visible effect when heterozygous
but are lethal in homozygous condition. In such cases, normal or wild type character is
recessive. Sickle cell anaemia trait in human beings is an example of lethal mutations.

3. Deterimental Mutations : These are recessive mutations that affect viability
only in homozygous condition. The heterozygous individuals are normal.

4. Biochemical Mutations : Biochemical mutations affect metabolic reactions
causing changes in the intermediate metabolites or the end products]In living systems,
e various steps in the metabolic pathways are contro mes. Usually, there is
one enzyme for each step. Enzymes are proteins and proteins are synthesised by genes.
Normally, there is one gene mo_. the @:593 of one enzyme. When a gene c:%_.woﬁ

mutation, it may fail to produce the specific enzyme or produces a modified enzyme. In
the absence of specific enzyme, the particular substrate, on which it acts, is not converted
into :..m unoa:n_m .::m causes moEBEmno: of muan_bn substance in the gn_c This _mmn_m
disorders and such mutations are biochemical E:»m».onm.

For example, in human beings, phenylketonuria and w__.uvna.-:ﬂn are two

~ metabolic disorders caused by mutation in genes controlling Baﬁco__n pathway of
phenylalanine.

o\ \J

.—.ﬁ of Mutations -—ﬂmﬂl on their m-N-m

ffﬂ\ 1. Micromutations or Invisible Mutations : Mutations which do not mnom:nm
significant or Sm_w._w i ed B-nnoaﬁnnnonm. ._.rmc are
insignificant. ' T

2. Macromutations or <mm-€—n Mutations : .;mwa mutations cause prominent

vw.%&mp_hmmnﬁ» : :
0 ﬁ/ Types of Mutations based on the Methad of Introduction

(Spontaneous and Induced Mutations) ; ‘ :

1. Spontaneous Mutations : Naturally occurring mutations are known as

t mutations. These appear in the progeny of parents which were not
freated or induced with any known mutation-producing substances. These are known as
spontaneous because the exact cause of their appearance is not known. After the
discovery of mutagenic effect of X-rays, other similar radiations and certain chemical
substances, it was presumed that spontaneous mutations may be caused by cosmic rays
and other r_m: radiations of the atmosphere.

2. Induced Mutations : Mutations caused by mutagenic ts are known as
induced mutations. It has been shown that mutation rate can be raised well above the
* spontaneous rate by various mutagenic substances. Number of mutations is in direct
proportion with the dose of radiation but is Independent of intensity. For example, a dose
of 5,000 rontgens (unit of radiation) will cause the same number of mutations whether
BS?R_ over a period of 20 minutes or 20 months. Chromosome breaks are presumed

,, to be proportional to dose also. a\o Fih s_?% .rCC*Q L
AL Mutations according to Direction Normad Gene. —— Saromd..

1. Forward Mutations ; When mutation"
nu__ma forward mutation.

/2. Reverse or Backward Mutations : .25 :.:U.ma mw:ﬁ when JESK wwnr 3
:oa.u_ they exhibit reverse mutations:

'

Scanned with CamScanner



e e vV
= _(f\r_\Pﬂd@J ) xorcem g\il?f% Chonge Ju e biC
0, 0
,\Sb_nm F_u @Q QO &S%E%&g \9;» TFw .
V) bablo oLy O??m)wﬁ wpsd Ount) bubonsbalde  vesd DTQ@
ohiely  appeon o oﬁmpé&é dus b Powmanaid
vo@éemo Lu then @SQ\@%F

b TFWA‘AM @h_.w)\—\w

CLASSIFICATION OF MUTATIONS
Mutational changes are classified according to the nature of tissue, the nature of
genetic material, the stage in the life cycle when mutation occurs and the mutagenic
=~ effect of mutation.

/ 3

/ m
{ b\w | (a) Types of Mutations according to the Nature of Tissue
./ [Somatic and Germinal Mutations]

DSU?FPG@S

T

1. Somatic Mutations : These occur in the somatic cells of organisms. These

produce local phenotypic change in structure and functions of the organ where mutations

#ave occurred Only the descendents of mutant cell express that change. Hence, these
have occurred.) HIENCE, ANese

Tutations are insignificant, being localized to few cells only. /

E@ and are lost with the death of organism>))
iovever il somalic mutations occur during early developmental stage or during
embryonic stage, these might show phenotypic effect and may even be transferred to
germ cells.

~.= plants, mutant progeny can be obtained by vegetative reproduction k i
grafting, layering or cutting, etc. Some examples of mutant <Mu:.va=am in N__.m__.._”mm MM& n_5m.
(a) Emperor seedless grapes. : . ) .

- (b) Golden delicious apples.
M& Horticultural varieties of garden plants.
. Germinal Mutations : These mutations occur in germplas
gametes. These are heritable, are éxpressed in the next mmamamoz %:a -wsn.n mmﬂﬁ_m%%h
the populations.,/Germinal mutations are established in the gene pool of the populations.

,® @._.Eﬁl uqa-:n!n-n-.llnnn..n_-non-.uz nﬂ...l
Q (Gene Mutations and gaﬂcﬂhuﬂaﬁ- :-““.“H.ma-ﬁﬂnzl i

1. Gene Mutations or Point Mutati i
e i ebe_or Polnt | ons : These are sudden changes in the
2. Chromosomal Mutations : These arehanges i
lutations : ges in the structure of chromosomes
M::“. ﬁocmn_vﬁ%_g:mm inthe number of genes or in the amangement of genes in a

b @ﬂt‘ﬂl ggtgﬂu}lvﬂlﬂlgﬂimmn , v
. ﬂﬂﬂ-ﬁr—qﬂﬂ
Q (Gametic and Zygotic Mutations) S
1. Gametic Mutatlons ;: Such mutations are introduced in the gamete
time of gamete formation. These are heritable mutations. tes or at the
& Zygotic Mutations : These occur in the zygote and are heritable.’
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