Autonomous and NAAC Re-aceredited with ‘A’ Grade (3.17/4.00 CGPA)
Affiliated to Adikavi Nannaya University

. Onp. e Lauin Scool,Rija R Motan Roy Roud, Kainada 33301, Andis s, nin 5087
A E-mal: akinad hc@gmalcom, Tl:0864-2379480

DR, SUDHARAR cleedi msc.NpnipHD
LECTURER IN MICROBIOLOGY
DEPARTMENT OF MICROBIOLOGY

P.R.G.C (&) KAKINADA

molecular biology and
microbial genetics



Unit-l ¢ DNAIRNA os genetic matertal , e pi;cqpm
. 1cation

ki
¢ " F
DNA ( Deaygrc bosg nucleie actd) ot DNA

x THis & genetic matertal

4 Nitrogen bases are separated to electrophoreosis
then Owe Qet puvines of pyrimidines

- Puvine »-m adenine DNA
guahine ’
N ucleoside
- Pgtim}'ahnef"— o _Thymine |, +phoephate
CgbOSD‘lc’ — e
| N‘l”b";‘g‘:” bea?unbose
- AT G=c augar
_ﬁ U
. Dlameker of DNA is - 2047 s
Cach heitx -34A
Cts
t H\ /-H
//.C'\ I s R o )
¢ l
B | ) ce®' _N
,} N : N/ \ N\ ‘
@/ \C’./ H."’v”‘_f §C
# ', A | l "C /
o HC =X :
NN
T. \\‘N / ~©
A




DNA 03 qenetic rmatelial
peoxyrtbo nucleic acid (DNA)!

i)

J.Watson and F.click proposed o model for

explainfng e S{fu.('f('l.l‘f‘ OF DN A molecule .

struc bue of DPNA !

1) ppa s the chemical basis oOf
of Fowr deoxyribo nucleotide

hé"ﬁd’:tg.

g) bva 1S (Ompor:(‘d

and deoxythyrmidylouke
ity are combthed
to polymerase into

3) these through ='— s

phosphodieseel bonds
1ong chatn.

y) the huclectide
of bate' + Sugar T phosphovi¢ ‘ocid .

3! - hydioxyl of ©ne sugar IS combined

/e formed . &y a combihation

5) the
to. the 5'- hgdmxyl . of another sugar through

a phosphate group- - .4
& 1, bDNA ry{ofecules Fhe comcen bration of
ade o sine @)  nuclkeotides equal’ that of
tHhgmidine 7 nacleo tides CAZT).

F) the concentroction oFf ‘#hgénfe—,tlécns‘ne CQ) |
Nnuc (eo Hides equcls that  of c'fc_,Jc(dine cc)
nucleotides (th=¢€).

RNA oS genetic tmnaterial

¢2) Ribonucleic ocia (RNA)

QLbOhuC(e’iC Géid ? 3 (& o lymer OF ko0 nuc-

leotide of ademne, Uracil « Guanine and  cyko-

ne $6ned  together txy BB phophodiester

bonds _ thymine 18 absent i RNA. ROA S found




4 cytoplasm . €Ne  PENCOSE  sugq,

mitochond ia.~ ond
of Ehe€ Huc leotide S - ritbpse .
spruckwre  of RMNA
vy RVA S Lg‘;ngie_
sugt e nitrDgenous
o there oue three

(1) m- RNA

cetrand  ard  havihg  riboge
pases and ° Hos f>horie Qacty
foams ©F ROA in'the cey

cty) - RrA
(Y - RMVA

Experimental evidences thot established  PNA and

pva os genetic  moatenal!
Exp-° Freterick Oiritfith - sacterial transformation
Tnh 1998, Brtish bacterrologist Frederick cwipfeh

condueked o seves of expeyiments. using .
streptococcusS  phewmoniae backeria @nd mice .

CGiHfth  was het trying to  identify the genetic

matedfal  but  ratber | tiying b develop a vaccine

g ins+ phewmonia - they ore ‘uced oo relqted
stralng  of  boctesa -

KH-strain ! Hhen grown N a. peti dish . the R-
bocteria  formed | colonies ov clumps - of related
bacteha | that nhad. oell - de Fined  edges and o
rough  appearcnce . the p backeyia | thot  had

wew  nNon \Jirtlent meanlng thot they did not
cause  Sickness when {,n;gcbed intp a mouse.
S Ettain . S bacteria formed o lonte s maf were
rounded and  smoory | 4y, ‘ |

Smootsy appeatrande

awad e s Al pOlngccHa,VLd-e

| _ ¢ Y 'S(J_q-'(GLI“
L ; L | bhLS
coat protected  the S bacterig oM  the | »
: ! e Mmou
IMmmaen€  System | maktng en, u’wq,.Len{,/

Ccapable of cauling AiSease) .




- GRRL AT TG e e AN SRR 5 LR
N In thie expeYiment.

S when  Grioftth in Fec ted mtce with the nen-
vralent  bocteria cStratnh ey, the mtce SU e

¥ Hhen ghiffth  infected miice | LOfth Hhe Vi ten:
bocteryca YStraing) the « mice ovdd.

¥ phen QYLHth  Ihfecked rrice
virbent  bac beka

Witk  heat - Lyl fed

Ml—ra?n/g) the' rce chw/zwd
ol Hhe backerva O d 6(“-?!’) Erlied

K hen  onffth infecred ™Mice culbh e mix

of et - Kkiled trQin g gl [WWing strain e
bhe m'ice ereie Found 10, howe dipy.
X me Hn’l&

i Fpth's Ton cuded "bRat the lving

R cells  had Some how keen  Hvan sfogreed Into
drutent s et e Ly

% This indicated: “f{‘b’, three . was o <ome  fypp,
oF  trans ferQble DenEtlc 'maate vial Presemt
within  tre  cells. m

Exp-2::Avery , Mccartyg, and  Hrieod identy An g
the | tyahsfommirg  phnciple
LOLR’/ 0swald Avery 1 cofth btbics eod

Hedyn Mecasty  an MY repeated  Congepsy s
€¥'P8Y|hn€n‘i‘3 - thn an: \Vim’ Sygm

N Oydey’
fo  identlty the natur of tpe Ham.,cm:L@
SUb Stance r&ponsSiple  foy wnNver ting o hen-

 Virulent stravn lNnto Mruwlent  Strain,

they Obsevied +that puep ; ROA and pimytein,

Solated Lo the heat [y led S-stan  wohen:

ocdded o R-strain ¢hanged theltr suWaw chorma.

cker  fvom rough o  smooth and | Alss ‘mode

thery pq%ﬁogenfc . But whén the extiact wuag |

_ tfeated  with p nose <he | transfowming ability |
o



P
Qs

the

lost . Rnase ond  proteases  did ot q&e
trans Fovmatton o ¢y phéNomenpn of R

stiatn  chahing intD S staln (o e Persey N

oS

~are tHhe

39

LOC

tabeltling: <2on,
rmedium = containing

Viru §€8 " Gi1rocon on

have . radoQctive

prans Foymat {ton*

(> @)
Heat 1l v
¢ cetls O —

the  scitentlsH  fosmueal - gt bte
mateyal  was  prokein . v

e€liophoge ko EXpetiment
Viruses ‘were Qrocon o o

rad o ctiye Phos #7@%3

b e
BB e PP B e BN, | ihe



Proof of Semiconseyvative replicatfon |
He$elson and thh!  cracked mpe%merﬂr

bng  replication (Hlng £.coll bCI(MY(a m@lgyﬂ%
(Gn4 ave  expevime
9 Ol ouictg,

In +he yeav

Fhe expeYirmenH (\k“n»c‘ by  Hescion and Sta by
OYervonstratad
vatively ey ‘that Coch “Qtrand i a ™G
nolec e SENAEL @ X Q HMP(QEC‘ £FO% g‘dhf’ﬁéxg
of @ Naw;, Complemtfnbary Strand . ' e

Rtthough  megeion and  Stah|  Fheyy ' eXPEH i
(N the  backerum ¢.col)  Loe - Rroco  +hgy
Sémr -conseyuative. DA kepitcatto p 8 Un'we-
echansm . Shared by au  yganish

that DMA rep/?m&d Semi- Corgeyr -

sad
u g,eneyat)cOm of ‘48 7.8,
orowth
€colf 2 eyt
Nbg ]
-
Q
B
%
Q:‘: ﬁ
¢ 3 |
£3
5 . | .
. o S “ue 6o RO (Tlrme %{C ol
&
™) prti cmi’i"’ |




DNA Re [amf{m;

DNE) "Gpl'icuf-(bh 1S H»e prDceSJ of Pl‘bdﬁl(‘*

\dpﬂff(‘aj (‘Op'iu o+
Ohe oa'( 94 tna

ing o OPR  Prom,

DA mole cee te ‘

- Entymes  dsed 4n Ora reptica tton

(h  Nucteasey ' A Nuclea se TR oz,

‘phcisbhbd'le&;f“e’r bOhdJ
POV R be tioeen ' the

that can cleque ' | the

ﬂuebeeﬁ’dq_
() DNA polymerose s  pra
the emtyme thod

Plymerase are

S ®2ponsible foy o dding,
ntw  hucles i do, and

SQOH'\QSLZ “'19 a NeLs
stsand  of png

bg mklr)g ﬂ\ﬁ old fIag-

“™Mented strangy o a teMmpiate

(Y pre ligqses oNA Thgase D o Spectfte
type of Cegme bhat factiitate, the Soin -
g of DNA svand,  togethes 1, Cataly-
the formotion of a Phalphpieste,

W) pNA  heticase: ovp  heltcase (sa oty
pokern - Fhat  move  directionaly,. elong
A nueleic  acd  phosphodiesber  bact baone

Zeparating | bun i ndcleotides  pe orA rYzOLQCuzg

(), £1ngle Strand' 'o'[nd’tng Pmiem.r %35’)919
Strang binding  (SR) 3yl Qe oma

- Pinding  protetr , Hot  bind te Slhgle

deﬂ&é,d\ pva £0 Eeicitt'tgqt . Ona f@ptscafi_oq,



S%E 'ln DNQ ﬂpm_&{g_
(6 formation OF feplication fovk,
11 Leadrqu S‘Hund . the 1eading Qbrond /31 th

ararnd  of  paScent  DRA s Pt b
"(df)i;](_,(g;‘?

9"\)(4):’,’-)9
repitcation fook . thiss sort of A eup,
'*COrt[on

' the  same  direction (js t e

e cOntn oS- . i — r .

iy Lagging strand:.  the [aQging StTand g 5o

- ety U

stiand  OfF  mascent . DNA . whose  direction |
Synthesis B opposite  to  Fthe ‘djbfegtfon, | Off—’,'
growdug rept?caéfon C fovk. RBecdlue of (y pu 5
ertation repL%qufon of- Hse LoQging $tran }
S  ote c@mpucatfd o compared. 5 thot )
of Ehe [QQd”Lﬂ_g Sm%d {

Leading fior

A ‘an’s[‘}:‘.: /

n fis,» tinuou!

tagqing  ttrand

1

Jnit’taéconj o b X | J
Fox the repllcation t8ebegins ther Mo,
pacticular reglon calted the oYigin OF ,,-L-Ptgtcatfd
Hols S the At bt e { ca tlen B

%&/m beGiny  with - the | spetting  of thY
oﬁg i Jollowed by ke un admdmg M,,W b

DM‘-’% St‘fanda , ;
\ ,WQQPP'WQ . of DSMC} s-kkan)d tn bﬁeir enttt

B e N Wiy . Ceny oo o DU: ey g/ A L\.n ya pnﬁ’Yaq A}




ARV TR T R R SR S (S Rt SRR

' input - tehce . fint a repltcation fosk 13 ceascd

catatysed Py the  heficase  entgme . wh'ich

ONT S the opwn, Strand .

_Eignqw’i on '
Strandy

are | Separated  thr  folyrnenqgse,
QyntheSistng the  (omplémen-
yn ecach s of the, Strandd.
a4 Q@ temgaide

enzymey g ot
tary Sequence
“Hhé  parental strands Wwhil  act
fov . Pewly  Synthesising  daughtes strand,

Cuntdire ctfonal L ONA S
ih the 5 to 3!

elongation i§:
alaeary  polymey sed: 0bly

drrecHon.,. there fore one strand (E-5')

e 5 continowus . heénce calicd continueay

OMC/Y sf’rand ('5 _.53 ) l'f LS'

repl'[cat—‘wn : |
éheq eccu/r GJ

discontinueows ¢eplt caHon

f/ragmenH gaued ozazabi Fragm;e:wg> H—;e

entyme caL[ed‘DNﬂ lgase »dm Fheo latw»

X N AL TR ARV

Texmina ton *

of repllcatfon ot in

Termination
dibperent | woyy 0 QFFerend: - O¥gantimg. -
Th  E-colt (ke 6FGantstns: , Chromosonncy are

crsuten . aend, o AW happens  (Oben. - Fhe fwo
replication foviy, , Betueen dhe LD fermmi-
nals me’“, EO‘.Ch" Othe: Forms . the. synthes [2ed

new + drne  strandy.
Gpplccabiom | _ .

redtcal appﬁca'—’lom BYotechno 0y Qpa,&awz%

- <k (nenettc BES Hing 4 VO cwnmg
® Gehe theropy s cenette ergneeitng

b Q4 o T o - BRI (P o) k" FO’)‘en'S’LC matq-s )__&\'




E - ekic elemen,
Extra chromesoma! genetic enks

they are  plasmids and trans posone

Plas mlds

- plasmids are Smatl Cucutay PNA - ErQgmen,
double -Stranded, Qelf erL{ cating extra eh Mryose,
mal DA molécutes Hhat G natnta the 4

in a Sstable oand  Characteyis Y humber 64 o Sie,
<oshua €derberg N [q5) . |

* phystal  hature  be plasmidy s guUlke Sl‘mpte,
X +he y Qxe SMCLH dou ble S’L’Y-an dﬁ'y/d DrE %?CUV
€9y StreptoMyceS  cpp and Bowelia SPp. ;

¥ Moct OF bhe  olasmitd  ObA - WsolQted foom bag.

el ecist un the Skipercoil tontguva ton

* Some plasmidy e presert + ¥ eelt ‘méi‘hty

L3 0P g intractlon  bekwueen the host
and “the plasmid. ‘ | | 5

x Vorretta bwgdoﬂlﬁfﬁ that cQud¢q Lyme deEOff-

s 3 p(asrmd I hot OLCCOmmodalf’d and /g tosql

dw'eing gubsequent  replication. o
Shucture of plasmid | '
¥ Df’:q*tf\ ot WPHCQﬁOn

—

| N pliditvids  the S€péet-
fue loatlon at A=T rich region |

X S€leckable marieet S’Lge tof antbiotic resisa

nce geneg

R pPrwopoter regon  the L/ra,nunpt’eonou MQehinet
s loaded. A -
¥ primer Stnding site: Single SErgny DLUH eohteh
s useful tn o4 C“Ytplf“‘atfﬂ_oe Dhg <eqweneltrns



e D “'m-mfl‘mm 11;

wl ConCEPf of Gene / Tl’anSCﬁpHon VA |

(n The Ferm o ‘gene’  wwas  fist cOined by
qohansson in  190%,

'(2)»‘Hu90 evries postulated one gene wome char.
octer bhypothesis Which holds Hhat a Parttces g
charocterys  of O ndwidual, (s controlLled

a Specific  chromomeres  chich
oF Qrorles

Fcy
appears aJd Sey.

oenes. .
presently  the gehes  are  regarded ou specl-

Pe bPrA  fegmentst  capakle oF pProducthng a
definlic cell  product |, consisting A mutaste

sites  which  eon  exist In seweral Foine o,
copasle of &elf duplicofion.

(3 The concept Of genhe wvasS pProposed &y
sutfon &N l°:_09, H)é e  gene way Frst
used by -Jokannsen tn (Abq, eoavller, it

ewas  reffeied 1o aS  HMendelfan £ Actoss.

S1¢hes are focaked in the chromosome
there these are  orohged in a Slhgte .lméo.r
Oder  Gienes oue OVdertgina s Ly

transSm | tted
f’""Dm ohe

Feneroion to the rext one. €act

Ihe has 4 Speclfic  positon N a Specip,

ek,
Prosome .« this posStion IS catled (ocws.

Clase: : wni
%‘ DELN IHon OF ¢1ene. éEreme S the wnit

F  funchon (one gene specifies one charac:

bers) Feombinamam ~nd mutation.



concept. of gene!

M odern

UenNne

Fion the

' he wunlt  of  genetic ‘N
@ 15 the %(\
cequence  of  DNA - that  speceg fo,

one. _polypeptide 14 . Incfudes COdm‘) A5 wey,

as .. nhon-
vYear:

1566

190y
LY ( “‘
TACRVE IR

t95F

1960

Early
19708

Unikg of o gene
: N Lov LS
Q€ne can  pe

NS am
A

owcwidﬁ
arh

MPOP‘ . Ore CCledékpd
Fanction ‘(fiskon) o "

ffnufan{)’ ‘anda & - un;f

| con H’ou,r\g a

Cteding . regulatory gp(.i‘-i@".l.(a(’,

SeterNtbist Cn-“ene-'"concepf;. -

Chors Spéu trc” Ph?’l@l‘ypu
eroLpt.

SICA-E Qmd  One - Géne —ohip Me{oabo/(,

s obloekheon, o
B(’a-dLé 24 ‘ . ; One - & - 1 s
Tatum - TJEN% T Dne €Ty ryy

e ~t’h,€ Oy

L‘..H.~\'I.ng’ram. ‘One qene one oL

Ypepts
H’Le o gj

~

+ A

C9anofske %
WA TSR Y .mmeoe.uha.pqnt_?f.
CAWOy icoys. |

ST --.~-r‘?¢0mbznqtrzc>h )
FeBsibpwis, .*(C’mPu’MenﬁQ{:’on Hest
_\:n \ Df"CSOphllia,c

.be ‘d{’[l.f‘lf’d ag @ ,holcjl’)u

. Gha'in . H)af ,wnstsh’ of . Ségmenf:—s

&
CU Qa  unte (‘lC.
f’f fY‘ILL [‘Cl( (.C’ﬂ

of velbmination

vor Pw

LU)L'

C e



F e R ' e e —
(istron : DR
-ﬁg’qene’ - one - entyme hypo the Sis of REead

i Tottum was e i ned by ceverqlf
i1 (oming  @ears . O - single meua g

K A Sngle mreA 1S qlso ttanScvibed by more
(han Ohe  gene and  i{ (S satd to ke 0L :/__

transey,

crgevonic .
x the ONcept bas been qglen a3 one - gene

-ONg protein  dhypothesis . the proteins e
the polypeptide chatn of Cuminoactds tyang -
lated by  mMRKA.

% chenes Ut present  WHhin the  chromosome.
and thew . Clg-trans  effect goweih. the
Rth({ﬁ'f‘_oﬁ - | |

* S- Bencer Lerrmed G-he fanctonal gene as
Cis+von- |

Recon ., _ : —_

¥ the osmallest unt @pable of Wter go-

iNg  recombincion s known Qs recen.

¥ Benzer v(/,C?BP)) "FOund that the culttiey
of Ty bactesiophage foymed  plagues  on
OGar  plates, of  E¢oli (Noveally Ty found
| St Plaqu@j .‘Or \smc‘)ot*h edcye‘;', whenoaJ
the mutant  phage  {fosved e  larger
plaaues of  rough edges -

®* The Smalle s+ Séqmen{' of b Qpable of

Bng  separaitd and  exchange (with Other

Chromosome 13 calted Fecon. )



Hukon '
% The smaliest unit  of  CHDMOsOme

_ L—ﬁQ,f
“wnderqoes  mutabional change -t he SMng )
ehit  Of DA which may ke ¢ hanged AN

He Nuatcleotyde _

¥ I/ tHhe Size of & recon s equal to ey,
* UVsually o Single - nucteotide  pair , byt
contatn 2 oY nNnucteotides.

¥ 1+ is fthe sSsmaltest  wunit of bMA Lok ch
can Lmdcrgc Mutation .

¥ the mutation and teads ro pPreducton,

ofF Mmutard phehott}pg.

gne g€he -©One entyme hypo-H;eg[g:.

The 0One gene one entyme hyrothes:
propoSed by  Beadle and Tt o stEQtes |
that  each gene is  tesponsible  for producin
was (Qke; |
Pelypeptide ' o i

SO0ne proteins Qre om-
poced of M€ pLP po(gpept qe

Coded by Q@ Seporate

G <ingle  entgme . this concelpt.
reFined  E0 one gene oine

wos  diScokred ot

chatns . each

gene. .

‘Tl’p(/’ Che gene OoNe
sve reFines Hhe eorlie,
yme concept “ Tt States

(B the sSynthesis

Polypeptide  hypothe
‘One gene ome ent
that  each gere alre
o o Singte FD[(/WPE"M

chatn (a component of a PrOtein .~ Taic &
H Ne l

N ™\ B N e e AN Ta o



wrufﬁ.ri" POlypeptide

of ™

dipferent  gene:

pone_Qene o€ F pauct hypothesig -
Y - ——

The Hhypothesis S a v modern EXteNSion of |
- caylier ONne  gene -one e
Hhe g ' e POy pe
il concepts . T4 statesr (Mat+ one 9ere
codes  For  one tnal  fancds Lona ! preduce Hhls |
product can  be o polypepttde  chain ¢ whies
- may O may not b an entyme) , an puq

o etk Q
mole cu (e (tke +RNA oy rRuA ) or Qm?( Other

Funcftonal  molecytle Atrectty,  ranischeed |
the  QENE Tt QrEndwledge  hat ot alr Gere; ¥
eCdle oY proteins.  §

gpen Reading Frame ( ORF) :

T IS A conBnuous stretch  OF  Nutlectides
in . DNA OY‘RMC) sequence that hqsv te
potential to +he Hransiated into.a protein -
1t b(f(j[qg woth start 'CO.d‘On, -l—gpl(iat(y
"ave'' tn RNA (@hich codes  for the amv‘tr)o
Gcid  methionine). and ends  With 0 Stop coden,
Sueh o "uaa " ,\‘Uﬂﬁ', o 'UGAY. these codons
Slgnal  the h@g?ﬂhing and  +ermination of
PIDkein  synthesis  respecively - e

ORf's oue Important for gene emper&}'
on because  they  irtcate  the  Fegions Of thel
INome that can. be translated  [nto func-
Erong proteins . the ge(zupnow bEf”CUf"C?n . Hhe

gm%. dﬂd Stop codon ?S 60'751‘15’*‘?(’ H{P(C‘dm(\



dicatate  fbhe otfucture CNQ * pPIEPEINEY  of kgl 'Otmcl’(,i
protetn . v O Lot
) Structwral geneys de vele

se At |
¥ Structwral qgenes are  hoS Pt code | promy

for proteins 01 RmA  melecdlesr  that Foye ‘ ractc
A direcd rple tnh Fhe OYganisime  SHUCE(Ure 5, HAE

Func#on - | rd) Ul

- P ; —

¥ They pidJide the bluw. p?’u‘ﬂ foy the synthe e -

of  €ntgmes (Struckural  proteins  and  other cOnbe

molecules  necessary foy  the (CEllY structue | L,
: IO T B SR L A IR OO % -

and functioning - ~ ¥ T

Examdgtesenes coding _-Por enymes  cytoskeletal |, b
proteins et |

. (9) Constitutie geres’ ° | Exar

1 | ;
.| ¥ These Qre  the genes that okt always gerx
.} p.\cprﬁ' 95 ed o Ok cons tant (e V(?( 4 r'(ogard less | ln‘{’f‘

of exteynal 3ignals oy  envimnmental conchitior ¢6) S

¥e These genes e essential  for b@S?c celliuiar ! x
\ \ Qq

Functions @Ta'e} '(‘U"E’ c@s%ftnffy active. . (exc
Exomple ! Genes ehcoding  For house keeping & T
aoteins ke  FboSomal  Rya (¢QUA) OY  Hhe
 enzymes  involved N easic metakolic pro@ |
| xes  [egt OlywlysisT. | pro
(8) Regulotory (nenes! | | ok -

% Reoulatore  cemes are  voted &4 controlny ing



the

eXPressSion  of  otkher geneg .
reogulaterd proteins (e

ng p”mu(‘,
v Hanscr’(p(fm FQce

b can eithers pPromote oY nhiepy :;:)
LranSCrption of  Specttic target enes .

% They regulate  the Hm?hg SAotation  oexl
amount of  gene CXpression |, thus cOnhbllfng
yOrtous cellceloot \PrOCeS s s [tk o d““ﬂei’ént{aﬁon
deielopment  ound responses o stam ul]

frample © tienes  that  produce Frans criptson
factors,  repressors. o3t uptors that regulate
the eXprossion  of  syuctyural Genes.

[4) Unintetrupted genes !

¥ These
cOntinuous

Lt Fhou+

Q-PHQS

are (JPUQJ Hhat

Sequence
interryptions like
¥ The enﬁi‘é G ene

(onhsi<t of a
of (oding regions Cexong)
f I

(htrons,

18 ¢ransloked into POt

without the N&ed Ffok  splicing [ MAEING  the
gene  Simpler N HIMS  of g expressioh
Example ;! Eound  in ProKoryotes peg:  bacteral

genes) t«Jf’f{f‘Q. gehes

INtHONS .

l

(5) Spif :
=22 5Pl genes

(exons) ang

Priotetng .
* This
th

noN
are
Qre

*The eyons
the thtrons
NG before the

SHructure qows (or alkernaie Splic -
Where  differcnt

TYpically do hot contdin

X These genes that bha® both caling -

- toding (introns)  tegions .

separated by introns and
remoted  dufing RNA prDcess -

gene. can e translated into

comeinations of exons |



Y

Fanscﬂpflm !

T
mfc() a single -~Stranded RrivA

ey (MmRNA) of a Qene ko cary  genetic

,n{@ymatin’) for  prolein synthesis
|

er[icaﬂon:
/-—‘__—--___‘— N 2

7+ s (o (I« te. am exact gy of the
ontire qQ€Nome  (pbnAa)  to ensure - genete

malkenal & passed  to the Nex t generation

promoter:
L (S Q@ SpEcific  sequence oOf PVA lOa-

wd wpstream Oof €@ gene  that  signals
Hwe Staik- Of frans CYiption. . Ie (s FeCOg nizey
ny R polymerase  and 18 AsSOC{qeed

Sigma FACEDY -

RNa  polymerase!

TEV IS an eh‘cajfne | rLOSﬁDOI’)S;bl(“ ey S:Un-
thesizing RNA - FTOM o DN l-é’m,o[aée du/zng
ffcmsu,pmvh . :

TR prokargo Ley Qp,o, F;C\(Vf‘h?,/(ljf_’ CONSISE3
f o core entyme and ngm:? facfor,
CWhich i responsible for r@wgnz-}mq the
Procnoter  region. | |

It jreads the oA tcmplate Qhana avndA
YNnthesis A camplementary A Sf”rcind s}
the gt 4o 5 e ction
—% of "ff‘ar)S‘C)’lp'f’LDh

t) In H‘?cu;fcon . ' _
(2 Elongation | .




(%) Teviminatton

InittaHon:
1) The RAA [;DICJI’Y),?FC’(.S(’ btndy O the

9 The €Ntyme (OO QLo 0 Ease bai
oF the  prmoter INclyding  the — (o QAng
B5 boies .

3) The O SUbunhit tHen oisSoclaee, roem, th,
Cpen  promoter  complex Paving the . Core
entyme .

E[ongaf”con !

B RNA - polymerase moves Alerg  the pyn mole.
Cute . |

Ly The entyme Qdds Heko hucleetides 1o the
3t end  of the growimg Qpﬁ‘mpwcule;

3 DUWrng MQDSC‘VLPHCh 0Ny a.gma[/ Foveion
of the double feqy <

Untoung qe an,
XNt of Hme. .

Y4 It extends ouver 2-(7 base . #y irnposes

ST On  the boA molecey e

5 The Rug feleased  from e Fempiate

bua Q¢ W is SYNEES | 7 oof

a"llaw'mg the
pnvAa double ey

to He 6oy RILA
&) P -4 Eakes  place



. OF+.

pNf |
oy R A ‘_,..---:':_'» Prection of b me
Rf‘ . > \- ‘ lf"/ ﬁ‘_’:*t.’
,.l"*!l\"fh' ‘ \
| / o~ "'h-a\..\ \ N?h L(MP‘(“(‘
14 (7
") /““\ L \ el
e e 1
. -]
—T"r,;Pla!l
1IN0 Strand
¢ uaindaing ' : Pre UnwinA;
! J ‘ | net iy )

\ vy A} ]
Elongation o 1')(1(,‘:(.'.-,»;?»;,

Tormination:!

—

Cw) Transtiption  tyminakes  when RNA  foly-
meras€ Feaches @ Ferminakroy 2€quUtn e
oh the DMNA 5»3qh42‘ll‘lng' the end of H'aeggne
o) the RMA  polymerase  diSociates From the
oué [ ond the I’WW’/U synthesited MmRMA (S
released --

Termination can e of Lo Hypes .

1 Rho indepéendent Eermlnatton

Vi, Rho dependent teymination
i) Rho {ndependent ‘'ymination: |
* in [coli . tevmination 'occurls aFf Fquence

khooon o patindkvmes :
* The Farst  balf . of  the séquence is Eoll

Owed oy s exact complement [n  the séond
o,
* In single - stranded Rwa  okcule

Fhe feature o€ first haté o€ the §€qu€ﬂc€

o () GS€ = ¥ wi

|
a |



’. Transtat”con and tequlation ofF Gene
LX\,

%

Greneic code (S the Sequence

AucleotHde n @ @ene coded in EYipled,.
determines the sequences of aminoacids

e
in protetn Tsynthesis.

The genetic code s proposed by EH-COnck
frolds the €k£$~;z’nc€ of G H{ple’b tode e
sequence of three hihﬂgénouf loQLSES

ccdes Fov  one  Qminoacid.

characboﬂsw of genef'z,c wda

pi i g
Hhé

c1) ehetic code s 1H/CP"\’?'lL
) The code pe! degeherabe ‘,‘,e,. morethan one
code fov  an aminoactd. - R
%) The code S non-overlapping e, He same
letter is hot used  Fo 2 dibFerent codons.
ty) the code s non- ambigious fe-a partituda,
codon ot a[waaﬂf code For theé same Qmino-
ohd - ' : Sea E8
(5 the tode s commaless - No  puntuations
are  nNeeded between angy g2 codons le.
Chter one aminoacid 1S coded, the 2nd am.
Noacd  coill  be outomatically coded &y the
T letters, RIS S SRR |
o) The (ode @5 umteersal -2 atl living |
NQanywmg  the Same genetic (ode 5 used. i
i% - WL codes  Foy  phenylalamine N baciﬁf/n
till  codes; For the Same  Qmiurioarid
Man oy ol ‘il i




(3 Codons are cavwwed by mesSange, R
H - (Oc -‘ \

e PiboSOMES .
Lé)oolie of 4 codors (bl of wRich cpq,
el 2

Foy am‘:non_(édJ and  three  Fox “hatn Eorevy,_

Nnatton . |
Q@ “The anticodond  are  the LDmptemont\QhJ

o Hwe base N Q transter RWMA e ik
compementary (o the ¥ bases Of a Speciy,
code tn Q m«fssange; RNA.

(0) caenevc code ws  eracked b=y khoran,
L nirenbepg.

STaRT CODON * - CﬁQCn)

The (odeon ALG (adenine
ne) Sesues Qs Fhe Strt  (pdon, | S’Lgnatzrg
the ‘b€9°‘”mﬂq 9 PEIN synthege 74 (edg,
For  the Amtineqcid manionme -

ks ( [‘me/me/bﬁconfne in
TViplet _codon ¢

th ey lcan,o
' PIORaryote;) |

A (edon s pnade Up of bhtee hudfc‘—
Fldeg Euh , deyued Eroqy) e Focu

nu(lf_c~
Cude,  in pra L Cadentne cyt:@Stne) Fuanine,
vraci) . g Eipled the asp Unie that

Encodey  gene tic lnfcyhaaﬁon.
IniHtakion codon !

The  todon AUG code, €y Qmmocu{d
methionine. thtg 1S

-y

Pm'f"oﬂed Peyst ina

C\ISGT[‘D(\ ;o .'mrttpLClbe Hhe g%#ﬁ@-ﬁ QLS @f“' e

Polypeptide. chain ) &zaﬁm Cocton



sl 12—

The codons 'Uﬂﬂ Uaa and UaA do noe

knC’W(’ @s . hODY Sense Codory .

(-
med  QF the ofF  cigypy and e LHil e
o Stop synthesis,  henge Fhose: e quep
knowon W tEymination COdong.
Dp_generabe ,COdQ; .
Degener et
These are €Y posible todohs 1A a Hiplet

codes ofF Which 61 hawe  ¢hpon FO Code

py  Qminoacids Since  only 96 0mMno acidy
ke pout  in  protein Synthesis . 1t s obVZo-
U that there qre many mMore (Ddony Hmn
aminoac id Klpea except  foy - ehyptophan and
methlonine , tohich Foe  a single code each
hobble  tHypo thesis: ,

Theie are. more than one ccdon for e
aminoactd. this IS calied dGQ€nerac<,g of
Yenetic code - | Fo . explain the possible Cotse
of degeneracy of . cedens, "t'r:) £96¢, erancyy
Vick  proposed  bhe  wobble  hypothesis

Acovdhng  Fo +he  obble '@poﬁmag',“

Nyt frst fwo  boaser Of the coden

have a precise. pc:w’mg with the Batesr o
the

anticodon of L RNA, tohlle fhepa'm,g
Yelween the thid bases  of coden Omd

Qnﬁ(OdOn may wChb(e .




)‘., = 3 L - &

. . . ONic
ook am'noocid 1S Tinpeg ° e

o) = Matchipy,
HNA

pchanism  Of  IntHlation of |
prec hanIsry O POlypeptide SUmthe -

ﬁﬂ) The  sSmall riboshrng f
. MRNA, fFactijla ted kst

i fula yyote; ()
the (tn P"Pkaf)yé‘jm

pind; (O the  start cedoy, AVG ) Of e

(® The IarQe  rosoma
Small Sl ¢

M’&aw)'
SCbUHIt then Joins vthe
cfovming  the
& ThiS  resutls in  bhe

whére the 4 RrNnA L Te

PMple ke Ropseme
Lovi . s

| Lntﬁcftiqm (CMmpley
FoSitioned i the psiye

XEon. of _poly peptide thayy,,

The elenaa
e elngatlon  of the  poleiig. “hain

o tHhe vYipo some .

R —

iNvolues  Haree  matn Steps .

c iy .
'&_ : I’elﬁogr) / f’LOh )

The .aminecacyl + RN cOVWing Hhe coy-

ect ‘ .
Avinoacid | Bind, t0 the A Sige of -+he

Yloo o, R R A
O%0Me matching ‘& anticodon With the

M RNA codon. :
Petide bond Eovmation: | >

The entgme peptidy] transkerase 1n the Koy -

catalyze; the (oMation O€ & pegde

betiueen  the . amthoaddd 1Tn +he pStte
the 0©Ohe in +he 3 <40 : Voo




Tronslocation;
The fkosome . moves ateng o,

| MR
g b lonn b ihe g0
Psitke , Qnd  tHhe Empt, - tRg Mele, by
Estbe , CWhere W 1S peleqieq e

Mechantsm ©F

, Of ol v
—Minatien %
Sgyn Ehesysy

‘h_.___h—d

NS TE"nyﬂnQ('((:r) OC s WWhen
O Sn‘p

¢ odon (’Uﬂe, -
€ PRelecse  faciey  bing
Prompting | Méﬂ, | Polcjpep@
chain  from e Lz TV

® The  Proosome

necoly Synthetie q PO lype ptide Qnda the -
~MRRA L | |

dissociae, | Hleasing e

3nbtbibpn of probeip (SQ“WM '
SEeErQ ‘.Cu‘hs—@ (—‘L’W#

tan Pkt Pkokes,

'Lfawdug_ %fuy\a Ehege &ndu:t;_o'

& Chlovamphenice!:
C Inhib g e ptick, |
pmm'yoﬁc Gengf

transierase a¢;ﬂ~rt;¢z; in
., Eutba Yotle  Miops Orrey .
3) Terracybline g

ihaneditfos]

BLOCK S Fhe Otf‘f@(ﬁménf of AMm'ine aeq, | -
NY o the A bospmets A STke tnhikbibing elong.
B Ery thomyn; St
pevrents  tran YLCJZLZ tHen by \‘b‘tndfmg O
N rioOserve. -
“) SHrepbomescan:
\-—-

Cawses mlsicading OF the MRA 'Zn |
Prokawoly | lcadihg to Indevweer aminoacid



Lontrol  HE expréssion  of Fhese Fenes

promo €V
capsiic | cperated tace
o m{\k‘]‘ t T LicCes R
A— e

RAA @ RQP'E’SGT—] POlymeras ¢
pPoly Merde
binding

RwA

polymerase. |

the lac opesn

() Structand Genes s !

¢ o ' '
(Ta,c L . Encodes B goedlactosidase ” an erey

me  that bre | \ A £y

A ) breaks, . docer . LQctpse iNto G ltecrse

and  galactege . ;

N v : ‘ |
W,v ¢ En_god.e4 1 Lac fpse Pmmm;{ f’ Q. protesy,
g A, g .

Encode,  thivgalactoside transaceg,

P : . : | ’ //
lase »  which 15 invoued  in dfmxzfvmg :
eevEaAln by products Of  l[actp se e taboly,,
(/Q;Z’ Re@uw/(—'o—)‘l/ ‘eLZInef‘FEdg

A  rQwn (ke pe RNA

) - i polgm-em,fﬁ
nds Nttiate transcyiption of the

[ac Bperon oy | . '
rator L (o) -

A cgu (@ fOYy DA Sequence |ocatbeqd
HHtrdeen | Ehe LY NEEFEn vy e o e e



.I HLL‘E_CLHCT)S’ ¥ N a__’:),\d _EM_\’GP_O_LC )

Hutattons:

(1 Mutatton reper to Sudden  hevi bable change
i bhe phenoty pe of an ndlidual.

oy B0 moleculay  tevms , mutations ig - deftned
- e perOI\Pﬂt and r@la{’w?ly roue Ch(lnge

in  bhe Aumber 0¥ 1 isequence © of | nucleotides':

- HubQELon Loy | Btrst ' discovered by wYght

Laker muﬁaf"cén_'?“ Gy reported tod) cotned

AR
tin Q0O ¢n DrOSOPMCQ.

by Hugode W

Importance - SR
(y Mutattons - are. responstble - £O7 SUSFENANCE,
oF (R

9€net‘tc vaV( aﬁ@n :,

;g khe sowce oF atl

2) Tt
thus  Ehe raw maeenar o QbO[ué’Lon
ca)ﬁubar‘(ms | bauc deff:ment—a/ QFFeCB and

meLEaEion [s Hﬁe sowce ot mang human

~diseases  and ofisorders
C/laS'S‘t'H((qf’con' Q_F_ MLt Hons !

‘) IA uLHcot tutor organisms, mukations '
¢ { ; ; ' . . _‘

categorizes, O
" tt) soMattc muta tions
(2) tiermltne mutations

SOMaE‘io mutafiorv*
“ n' the Somch

HutaHOns | [»haf are t
ttssue) D'F i'he Y oy . Hut—aHon

Jare Net

Moﬁt—m

l;

bransent te d o cregency . fhe € da



phenobypte  erfect i it

wnant oY
the mutatton B oo %g“’@

caeymlitne mu,f‘a-&m L

bhese  mutaptons arisel in el ;;%é
‘ubbimakely o prodecce gametes i 1A .Qewmtf\e
mutatfons can be pa,gg{zd o UG -

erattons ,  producing i vcdwat Q’YQG_nbrm

that cavty o khe mutatton [N atl. thel,
. somatte . and . germfine celgp:,

Spontaneous Mmyftation

]

the spontaneous mutatlons  Olcuy
enly In the  nature ond  thelr oy,
3 Lmknown quq an als<> tatled bQCl;z
gound | Mdfation  and have  teen "repor

gy

ked  in Many OYC]anLSrm Such Q.S macw‘

3

bre ad melds , mtcrocnrgamsms [loacéeVLa aﬂd

|
Wuses ? s Dmsotha

rmc@ ’ man , Qf‘t

Induced mutations:

_—

The MUEQ i ons tanN ke.
in ., the Wing. -

thdced  awtifictatl

oyganism,y by . LxpoStng . then

o abnormal enVironme nd such. as  raohiaton

cfrtain  phystcal conditions (4. Eempeyature )
and  echem'cals: | T

w muba%m: | ‘

. These incbuda lon= £r19

rad
Qs . i-aT#@? , sueh

Erays . amma - :
ays -9 rags ,cm Olpha patidl
ulH’Q tfaotef erlCeé'fOn can @, :

ay
pols-en,biaf meeaqem S o behaue o/

i



mutagens :

Flements - Such as  arsenle., nickel and

.are consiclered  to be mumgﬂw‘

chromiem
0ME€ organic compounds ke  benwene: are
lsO considered  f0 be  mautagente N nature.

gmmgfcal my_{agﬁ/
tavolves  Hransopons and \viruses furkher

T
more s certaln backena. SUch as  eliobacter
pylovi can incroase the sk . ofy - developing
stomach cancer:
S -lH%thf.’(M! .
phystca ! - ¢chemteodd Biological
Ra, draton peat vuus eackeria Tvans pason

PR

2ase . AC‘“J[aﬂnQ Frter calating D-Cumtn-
analog C\Q{EHH quehf:i ating o

thcaf mu{*a?ew A PP
([) Rad ations o4 mubag@‘u

Radtation ¢ H\e. MOS‘l thoréa;zf amOf)g
Hhe phqslca! mut-aqjem‘ radtations dama?‘lrg
H)e DA moLecuLps’ fall {n the v\auelengu,
range betow s0nm  Ond  photon | eNeRgy  akole

! electrp SLolt (eV)  Mhe ' gestructite “radtaton
consiss OF  wulkvaviolet (uvv) rays X mw,kzmw'

Alpha (&) Ways ,beta (B) rouf . peuttont, etc. |
- -




gm_——

W

( Ulmv -
(2) - 1o oL+ 10N 2on£an9
o The OV NG 5 PNeIGY e
of . radtation howing: &%é
N the obevctEaElON and d?conba"hlnqﬁoh\

e cell  culfure  apg

>cesg + duveng
proces +the DMNA  and

ol

ents - ‘ ﬂ
satogral  EXPESIMEL y | prote;,
absovbs @ UV Hght = 260 and  egp hep,
regmﬁvetg

ol Nearly WS IbLe range (320017)] (_‘Q%Q
Pyvimidine  dumen.
(9 UV-B" (260-320Nm) er"n‘in"d' .“b‘q the sunfighy
these LU ;5(}98‘ Qre mghlg leH'za/ o . aw o

(3) Dv-C" (tgo 2Oonm) is one of fﬁe mos*r eherc

CONfUuming toyms.  Of W which & (’K‘?@mefg
lethql. |

L3) ‘fﬁe-*'myf.

- % fayx are Dne . of Fpe ost CO’n}nan
, k—gp@ OF, Lomung - sad, Czt“’on
roedcca t ipchHC‘QX
is even  used LN

‘Lsed N Sevem
Fov

(Vg
arg ouf pm,:nses £

’79 YQC‘{‘”
desh'ogmg M‘meﬁﬂntfrm P LC@ Pcy

et L He . Mmolec



mtevo N g@YHOW

a
Repatr Mechanisn .
( when ~ DNA s damoqed oY «:uhen -
‘e—mta occuy N (i Synthesis v O ZM,DD
kA' g G B fepabred rapedly <sq,
Han /
Jamage can kB2 directy  Hevened | dhe,
D‘F deQ?e ‘FQQUQI"GA HD

o othev  Typd
raculty . Stretch
replach;)"lm . OA
and  repair  Fhe  Co¥equ

af  bpE S rfmow

the ) ‘
Feplication inteng,

oand
pe tuéen dam&gé
o often moee  EX¥reme

theve oue  dvbPerent  types  OF  Ftpaly mech

N

an'isms-
Repaiy FMEChAhLAM
oL
. ‘ 7
pucct reudQl RM . . Those doeshot follew
1 | DRRH

photolyase Alkyltrans ferase

Exw’cc[n Ry post repll- non- 208
R &1 Jous
; o T i, —
| C 0 - et o : ;
| NU :eot(de gause -exision QOSYSkem 4 o hes R?(gm&nﬂ !
; ex Ston RM - RH 06 RM R+ “Heorn RV

i



[ ) , :
Qﬁtif Relerial  Repalr  mechanisy (DRRY) |

et (€ done in e Same  Pathuq,,

L , ohve Ct !
o reveval wectHon tO Fhe  nutkation Oceyy,

’P’_’@ga'sigﬁy\’h*r) Hact eYia NOMOQ(J({ é)(j w ”—9")“’"

they QIC exposed  to  an intense Source

‘\’r'gik;{,t’ "tQh“i "
of = Fhe damoged:  CEll)  recovesr This

(310-D>#0NMm) , A Large peo-

of

PO’ ,HIO”
’ KHOLUH Q.S P”\Ofor@(l f'f
\S C/HM] on y Qr)d

p‘m(fﬁs
s aAdue to reactvatlon. By UiSible
ight  of ‘an entyme which  cleaves  Fhe

pases 1O heir -~ OM9inal Form . !

flryl  ranspe!t ased . ‘
Entyme covatently attacked €O Qlkyl
groups  Of E//;“Q_S,/M; effected . SO the

entyme confiyrnacition s " chanhged ord s

octVlEy S ailergd | So thl pype  Of @teqoay
i3 ! : 4 iy ]

e cald to ke O @ Lguetdlal  entyme.

Thoe doer not tollow  PRRM 1
Exision R - '

ahig Kind - of pNa - repatf
camtqggd‘ skepS ih

invoues a

sequences of | ercyme ‘
which | the | ;Eb’tdr%othe dumer  are remawed 1
Fronn  onA ,' ole cu les and Ci’ née prA ‘
riot -

’

ge%mzn’cr of ONA Scdn{'he.s"t;c.ed}‘t‘hu (S
ight  dependent .

(0) Nucteot de M@ o

— me——




¥ e aimer dutHon: [0 mole S%
the.  nucleotlde  repatr mfcﬁfahb&m

actions, v ) enes - Y
gn ths  UR Qo 9 (te ""“’01%

¥ vve- A prduct recoghtse . t+he d“*w

Stee and ‘mmakes . OVR-B. pyotein o E_Lhd |
o M Qi Skox ke od  uea - ~and then
UUR - ¢ pmﬁ%m OCk~: @f i €hdonuc|kdg@
and make QA cut wn the ol Stovtey ey,
© calied  “exdisomerases .

¥ Pua  ligase tlose ERE Qap and J’O’m}ff
r&‘gmhéﬁﬁng segment  to . rhe POL*szClﬁo
tide  chatin. - |

b Bage m

_\

L dndplacervens
LR

R e

P 1 e W . O .




_
2 odes OF R
_ epcesision repltcation (/—__d

E)(ESGOV)_‘ repaty mechantsm! -

past

ok iuedt®
The (A€ Qe repat red

\l/

Ludegied  baded W e OMA Qe

9, [ The

epnoed , oD the help of te  ehtyme
vracyl of PP gly@sylare - tnis  Make A
eyt N the N"Cf/ilyCOCif-‘c’.d,e, bond . 2 fo0m)

Hhe rermoted YA o be teplaced by C
rhis CQPQC'[{«J vay T only €O one -e."L'U./mg,

ap endonuclealt. thits the Stite,

cut ad  fEhe povtion
C pplik L activatlng

retogh vz€
of DA 18 [ost - -

ﬂCLP and h.ck | |
ac | —Ag cC|ul T e wract) AL ClaT
anct bT. 5 - glyoxy lake ‘

TCOQGCA TEah Ch T Tcagla
e /” ' -

(3) 6D sySkm:
e £ -Ow-

M gt
hydro  quanidine (oY) M ¢ &-0) i
WO protetng  Mut H G Lyt —y  both T cooPeT
atvely With | one  Qnother to e ltminate thid
a0/ mut - B Al recoght S€ >, i . |
not Lo the Go comptetely “

wosstble O -oremo
R B
&T CC ' ackon |
’% ' TaCh

_ | .
il ) TR €., < -
vy inal fand

atntinn | CAM A~




post  ransciiption  tepafy  mechant,,,

ANO Hhed Fype of davk reegty

Oﬁ' UU‘
. . Fﬁ}a [" P )
Aamaqe tHhat oleum WD , G lm’Oh,;
/ weplication and  eombind Fion ~
oth { | "
catled  post replication e oMLy na Hon o,
, o,

Netaty @Q'T (,ml'nbmr) bat  He P”D(P.f.(

Clemly  inwlver  the  Ypllcatlsn o the

damaged  chrnmpsomes .

@) segment of a  DVA  violecye CoN tgiyy,
adjacent Fhtam'ne bQ*f“»

(& Fﬁmgt'ion 0f ‘H\gdmﬁ‘ne + bases Q/uﬂfmg
W radiq f}oo:) . |

() Depttcat‘lon OF d'tmé/r

Cbrifﬂin'lng' PIA
Jopr e pregent

N Hhe  nNnas ceEnt S¥rang
LEOwe of Fhe (0L by | Of  fry OHisboye:
dtrvey condg ining region

(D) e corn i inatmn ee Hueen Fhe  cloter chip

rnOs oryy ¢ prDUU(":ng one

Undamageq  prg ol
el e ‘e et

effect U e prcucto
of  One  undamage Chromeseme Hom o
dorvagtd O o QuMe  postely |, e viawly

product P wo  inig We oned -
! .
These eYYor  oyopg bly  ¢o

oy i RK ‘
also  pyt  the e fime o Fhe

fe[attuehj <Aoot ancy
COpPLes forrm  Bf 201




RecombLNat Ry " -
occars  Maiinlty wn bhe FwOMowqow

Thits
Chmmoiomel pue fo the  pretence o fs
@hgm’me ~Stmen n the termplate Strand
H\a{ .pa/\ﬂfufcv) poﬂ—%on e hot accentble
oo the Qapped DRA

ko Fhe replca Hon .

daug h ke strands |, € procluced #ing  replicatio

T help oF the recombi Nation  rmechanise
cauled - s Lcken 2+rand eiCha/)ge , proped — dou ble
chrand mowcule/ con b€ nmade.

Hh S PS$€an[ {gL_eQ in SiSkey strand
exchange 18 that a single séranckd segent
any defeal ‘s excised froma qood
e homologoud WA seqgrent at
{'Orﬂe bhow [nSer ted
cion OF othy-

pree of

ctrand  on
Fouk arnd

p

o v gep peh I T T

3 ond o 1tgal€ e SyLtemn poild + D

dimers | in  OppoStEe ctrands Care  Vew hearer

ko one another beaUle then No (,mdan/lél’g&’i
VCL’{LCUOLQ to 66

astey  Strand  Segments are una
P ctsed -



Voo o ¥ k1

Lase subsH¥uton e the alteration " of a Stngle
the. DA - Because of the compk

Nnuwcleotide N ‘
the two 'DNA Strands |, ke

Mmentary  hatwe oF
base OF the  comespoding - hecleotide 0N He

cppstte ‘strand ko Wil we qrtered  tn the
roupsly, GG "Fﬁpttqae’m, A base Su sttt

next

were e wswatly - téads O base  patl Substiiu,;
. | e . . |
- 3t s OF two types:

. A - o | | o "
([L"fraﬂ&tﬁmli Here a PU"fLm 19 re'place,‘.d' ey o- |
Hterent  Ppurine oy o pyromidine (o reploced




by a dtEferent  pgYimidine
(o) Trons OXSON: Hera @ puyine IS repla
guie t @ce
oy Timidine  and vice  versa.. ed by a

t WKible
’franstffiom | J:g(‘change - “Transvexslons
A7
O~ QQ-00 3
—
pu,nne punqm C""Vﬂ * . A —T"
: G —yc
ptne  potridingg 2T
'T ; .
O ~ O . — 7 A
¢ —T e
. N T—%A

e
WYQ/ Pfijm T_),c,)

-

mﬂm'tc"me- Py im'dine

|y Frame Shift mutablons: ,
mubakon <€in o - gene refers

a Hae ch\ ft
insertion oy

e Aumber Hot . are

deletion oF nucleott de

to  bhe
not multiples  of

bases

Dree.  Ehie IS \mpopca_nfc loecause= a el ads
o 96"’3“ Y oepde’ T QrOURS. of : "_h*ée‘ . ‘POSQS_ cohen
' poch OF: H\&?—e “t"gtpLGEl coclon

making o prol’ée{n"

comesponds o one of 1720 dlfferent amincactds,

= Q Mo ba tlon

used ” 48 luildn ol profein:
 gisrupks’ vhisenoymal reading  frame.
E_)roewt‘iom _
A del (Q | | |
eton (¢ QA tYPe of mutation Fhat
He FOSS  OF o :
ne o1 o nuclest'de

“NVoled
frormm Q. Segment  of hucteotid prse - Can ol
vao the (o§s of any hbﬁtmbefl of nuclkotides

O(WG‘LF causes a targe nuMmMbes j

i




Conjugation in Bacteria
Bactenal conjugabon = the iransfer of genebc matenal between baclenal cells by
drect coll-to-coll contact o by a bndge-like connection betwean two Calls. Thes takes
place through pilus (Pl in plural)
Dunng congugation. the donorcell provides a8 conjugatee genetic eleman that is most

often a plasmid or transposon. Most conjugative plasmids have systems ansunng that
T revcipinil Coll does nol already COMtain A Simelar shement

Figure: Mechansm of congugaion.

Conpugation has the foliowang steps:

1. Donor call produces pikes.

2. Pius aftaches io the recpeent cell and brings the two cells. together

A Tha mobile plasmid s necked and a single strand of DMA, s then transfermed o the

4 Both cells synthesce a complemantary strand 1o produce a doubile-stranded
canculiar plasmid and aiso reproduce pill; both calis afe now wiable donors for the
plasmad, for example. F-factor.



Bacterial Transformation

It is another way, DNA can move between
bacteria is through transformation,
discovered by Fred Griffith in 1928.
Transformation is the uptake by a cell of
DNA, either a plasmid or a fragment of
linear DNA, from the surroundings and
maintenance of the DNA in the recipient in a
heritable form.

In natural transformation, the DNA comes
from a donor bacterium. The process is
random, and any portion of the donor's
genome may be transferred. When bacteria
lyse, they release considerable amounts of
DNA into the surrounding environment.
These fragments may be relatively large
and contain several genes.

If a fragment contacts a competent cell (a
cell that is able to take up DNA and be
transformed) the DNA can be bound to the
cell and taken inside. The transformation
frequency of very competent cells is around
10-3 for most genera when an excess of DNA
is used. That is, about one cell in every
thousand will take up and integrate the
gene.
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aeneralized transduction

< During generalized transduction virtually any bacterial gene can be transferred.

< The genetic transfer is mediated by virulent or lytic bacteriophage. Lytic
bacteriophages are bacterial viruses that upon the infection of a host bacterial
cell destroys the DNA of the host and ultimately lyse the cell, releasing numerous
viral progeny.

< Upon infection of a host cell by a Iytic bacteriophage, viral enzyme degrade
the host's DNA into fragments.

< Viral DNA is not degraded because some of the bases into the bacteriophage
genome are modified so that they are not recognized by viral enzymes.

< The viral DNA is then replicated and viral proteins are synthesized.

< The newly replicated DNA is packaged into the coat proteins, and then
infectious viral particles are assembled. When the viruses are fully assembled,
viral enzymes degrade the cell's envelopes, lysing the cell and releasing the viral

progeny.

< Infrequently, however, some of that host's DNA is packaged into the virus along
with an incomplete viral genome.

<*When this happens, a generalized transducing phage is formed, which,
although capable of initiating an infection, is unable to replicate itself or lyse the

host cell.

< Some phage genes must be given up to accommodate the bacterial genes
within the confines of the virus head.

“*These defective transducing phages serves as vehicle for transfer of the host
DNA (incorporated during viral assembly) from one cell to another.

< Because the packaging of host DNA into the viral particle is a random event,
any given bacterial gene has an equal chance of being packaged and transferred
to a recepient cell.

< Upon infection of a bacterial host cell by the transducing phage, the
transducing DNA is introduced into the host’s cytoplasm and becomes
incorporated into the bacterial genome by homologous recombination.

“The infected cell is not destroyed because the transducing phage is defective
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Donor coll
Phage DNA
€) A phage infects the €) Phage DNA and proteins
donor bacterial cell. are made, and the bacterial
chromosome is broken down
into pleces.
Bacterial DNA
Donor Recipient
’/\ bacterial bacterial
DNA ) ¥ o
H.ctpl-m cell Recombinant cell
&) Occasionaily during phage ) A phage carrying bacterlal {©) Recombination can occur,
assembly, pieces of bacterial DNA DNA infects a new host cell, producing a recombinant
are packaged in a phage capsid. the recipient cell. cell with a genotype different
Then the donor cell lyses and from both the donor and
releases phage particles containing recipient cells.

bacterial DNA.
Copyrighl & 2004 Pesrson Education o |, publishing as Bergamin Cummings.

Figure : Schematic of generalized transduction

Specialized transduction

Specialized or restricted transduction is a process whereby a lysogenic
bacteriophage serve to transfer a specific gene at a high frequency. When
lysogenic bacteriophages infect host cells, their DNA is incorporated into the
host's genome by site-specific recombination. Specialized transduction is carried
only by temperate bacteriophage (ability to adapt lysogenic lifecycles) which
undergoes lysogenic cycle in donor cell.

At first temperate bacteriophage enter into donor bacteria and then its genome
gets integrated with host cell's DNA at certain location and remains dormant and
pass generation to generation into daughter cell during cell division. The
bacteriophage which follows lysogenic cycle is known as temperate phage.

When such lysogenic cell is exposed to certain stimulus such as some
chemicals or UV lights, it causes induction of virus genome from host cell genome
and begins Iytic cycle.
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