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DNA CDeoxgr?bcmuc(ei’c Acid ) and RNA (Ribonuclete

Actd) are twao 6(%9635 of huclefe acld  found th lfvfng

Orgcmi’smsu DNA acts as 9eneH’c materfal tn most af

the organisms. RNA also acts as genetic materfal in

same. Ofgan?sms , as In some -Viruses—ancd —aects as

et

~. ———
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I and : [n_same cases asa r'_a._fal%l('i’c moleceles
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vnuclpnhdes o'resent ih 2t o Fschexyichia coll has

4,6 x |0° bp. and. bqplmd_mn_t&aLO_hamﬂ.ﬂ_ﬁA_

is 303 x (o° f)n,

s
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74 nuc(eah_de has three Componehfs - a mérogenous base,

a Dentose sugar. and. a PhOS/)hafe group o Theye are lwo

fUDe&_of mftagenou.s bages - Purines (Adenine, Guanine)

and Pyrimidines ( Cytasine , Uracil and Thymrhe) s
Tﬁumme (5 mre.ient in DNA o And_ Oractl 1s j1:)71615911& in RIA

(n fhe fulace af Thgmmeo,_,, -
__DOU,ELQ_S .—)Wzo@
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A ndmaenous hage (s . (thked oo anninq@ Sugm with

_N- g(UCOSldlC ltnkngp to form a huclenside » Lihen nhosnhat

| g3aup fs_[tnked ta OH of S°C af a. nuclegside vacmh

i 1

| Dhosohnesfe'r [(nkaae ,_Nuclestide s formed. Ting m.u:leaf? £

|

J‘are (mked H:munh 3’°-§° J’Jh()sohod(eséer {mknnp ta form

‘r_d_lnugmde, Mmre hurlpnhdes /o:ns {-nmpfhpr ta fm'm

D4fnurloohcle . In RNA huclenhde 1es¢d_u9 has addftfonal

)

i
|
; - OH group present qt 2’- oos:émn ih 1ibose and (xad

lsmd at the b/ace at Hn#mmps
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///__D_NLalaj_ﬁtit_JdQQLL&ed as an acidfe subséanc&,)
/,Jmf_psenf n  nucleus bg Friedrich Mefscher in (869 ., He

#med (t_as SNuclein ®. Double Helix Model for structuye ¥
J 5 h
of DNVA was gl'ven 65 James Watson and Frams_cﬂck/

based on ditffraction data Pmduced Aéj Maurice Weilkins
and Rosalend. Franklin .

—

The saltent featuves of Double -hellx sfmcture af DIVA
aye as follaws @

@ DNA Is made qf {mo.oo#nucleoéfde chatns

in which backbone’ is hade Ljn aof sugar -

ohamhabe and ml-m%enous bases Dromr{'ed

lhs:de e N s

@ Tum chains Fmvp am‘{-oarallel ‘FO(G’H‘(:;{ H

Ohe S22 23> and mu’-h 3’ —> 5

@ The PR "tn twn strands qye Pmred Harmmh

H-bhonds. Adenine and Thm-nme fayms double

”d.maen bond « Guadine and (‘utosme foyms
(‘r(ole Hudroaen band.e

@ Two chm< are coiled n rmhf handed
Fashion . The méch of hellx

‘Younhlu

{s 304 . aqhnd
10 bn ih each byyn o fnnseouenélu

qu dleClh(‘P bel-mpen a Im in ajel«x
QDD)'mumnfe{g 0234 nm.,

o
(S

@ The z)/nnp of one pgee nmr sfacks aver the
Ol‘hpr th dnuhmﬁh&_ﬁﬁ,_ﬂaﬂfe_);&amhfu

~_ Frwin ChamnFF observed that Forcu DnﬁETe Strancled DNA . B

~~_the raqtin botmpen Adenine é.ﬁ.,’[ﬁym%m_@mim_

\Nﬁ%tasme aie_Constant anel eénmls oner — i

B | SRS L
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acking of DNA helix.: ,
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x Ih jl>)ro£(a](5/otes we({ defined. nu.c(eus (5 absent and|
| Henahue{u chargec/ DNA s combined with 5omLPﬂ§(ttvely
(hmgpd jr)mtem': called “Hilicledidas Swe “Hoaeunie0 | BN

i oo VTS, O] Mg oY i —

In eukaryates histones. P cﬁarg_ad_)pmtem&,__:_j
*gamzed_éa_fanm_ﬂ_mde( ML&LMSLOHL_O_CJ:QHL&&_J

Neaaﬁve(u cfmmer] DNA T wmfnoed around the hfstone

ocforner fo Form nucleosome o Histones are yich tn the

basic _amine acid. vesiduwes %s?hes and mg?n’?npq . Both

| the amino add ~vestdues carries Pns?t?\/e chargeq inh thetr =

S(de chains o '

® 57ngle hucleosame — cantaths— about 200 hase

Pa?m . Chromatin (s the *rprupaf?ng untt of

hucleoseme s

® Th Hucleus Some Te.g_zan_()f_c_b_m_m_ﬂfzen are

/oase/u nack 1 L
referred as ewchromatine The chromatin

that s Piaie denselg pack‘ed and staths

dark are called as heterochromatth «
Euchromatin G émmcr?}oé?ongllé/ active chromat?

0 o o o
Heterachromatin 15 fronsor:f;ﬁonallg thactive

| chramatin o

I DNA HL histone.

; Histone.

| Octamey

e — Nucleosome

Core of histone
Mmolecwles



I Frederfek  (Gueiteibh.z 808 /il experiment
/ﬂmui@mcwneumonfae ( bacterium Yesjpansfbg
/fﬂl'—flMaaia_)_LlﬁﬂLMo funos of stratha of this

/,_-bﬂlﬁﬂia_,_s_amﬁ_#muu;smoofh qhm% colanies (5) and others
,,,,jomduauau_ah colonfes CR)Ys Mire thfectecd with the § strafh

(virulent) die from Pheumonia infection but mice infected

B with the R strqin do nat deve/at) pheumanto .

0 S strath — Tmect tnta mme —> M{ce’ dfes

E , R_strath — In/pct inta mice —> Mece [ive o
B S strath Cheat kllled) — Tmect {nto tmice —> Mice (fve

| 5 strain Cheqt - k:lled)tR strath (live) = l'mggt Tntd Mo — Mie dre
L f; Gueffeth concluded that R strain bacteriq
E | trans foymed bu heat - killed 'S strain hacteria .

have somehaixs

Some (‘ransfarmmg.r
| Dnncw{es éranSJ;red from. Ssfrain  to R strain and enabled|

__the R stratn {0 <un£he size_a smoath polysaccharide coat and .
L 1\ become virulent ., Thie must be due fo transfex of genel—f‘c jj
|| material. - £
- -
L Biochemical Chavactevécation of Transfoyming Prmanle =
k. ' ® Oswald AVPT% Callin_ Maclead and Nac(un Mc(aréH
B Worked out to determine the biachemmieal rm_Lux_g_nL"
\\%_ ‘f;:ganmmmg Dnncm/p of (}:'r:mth (j%a#lm) _
— ey purified bmﬁmmwuﬂ_
\\*ﬂ‘M etc.. /rom the heaf-lmljd‘ S cells fa see which ,
A— ohes cauld émnsfnrm [{ve
1 ﬂmu discave
- (cuuad R bact
= 1 conclydec
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nenetic

Th&,&xjoﬁr'imenta( ,f)roaf that DNA s

the ,g_eneh"c _material

came from experiments of Alfred Heyshey and Martha,

Chase (19512 )_oIhe_yﬂwﬂff_tm:(‘wfj;h,,\lj]us_fhai.Tnﬁect; .
bacteria. called -i_ac,texfn]o_hag,eb_/

@ n ane_f)fgparaﬁ’_am,_fbﬁ_f)mfﬁn_f : ude

Wwas made Yadloactive o These Fwo

ra bl [ . Ccult
orejomatlons weye allowed ta i(hfect the buve

af Fs coll . Soan after infection , before !%sfs aof

cells, the E. cal{ cells uere gently agitated in

‘l!' d N0Sen he ddne n«ouv.c' DG o(e

d

and the cultuxe taas cenérffu%mdo

® The hoeavier fnfected ' bactertal cells JDe((Med to the

hottam and the li’ghéer viral Jnmrt?cles Liere

1
|

vadioactive and in the Oﬁhe)’__,,ﬂ_LLLLE_LL_ﬂ_ﬁi__C-DM;)\‘

JD’resen’c h_the Sujnerhafam‘ o It was faund that

when Aaréeyfnlnhagm COhéa?n?ng Yadioacetive DNA

{
1
|
:

3

was (sed fo-infect Fa coli, the pellet contained

rad?aact?vi’tg P

() ° o o o - ©
) () C 0pDNAQge Ooncalning §AclOd - PDYQ el (J (

7 d
was used fa thfect FEo coll, the Supernatant

|
ff Contained most of the 7adi’aactiu?f(¢’/.,
|

[
rTHls experiments showse that Jnmte?n does hat enter the

| 1 [

Ei bactertal cell and Onhj DNA (s the geneﬂ’c mateyriq L.

[
[
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of PV [

” A = f [ {” V¢ o ) ot
roperfles or nenetic. [10L eylal .

@ Tt shauld_be able fo_ generate its veptica (Replicaliyy

~ ® It shoud be stable Chamlcaﬂy, and. structurally .

@_ﬂ:_iﬁautd—)o_mvida the scope. for ,sfow,ﬁhange.s (mutatiyd

that are_req wired for evolution e

@ T B bﬁv,ablLto_TepétEfrﬁg,u)omss Lﬁself In the

form of ‘Mendelian Characters s L e

® DNA s chemtcauu [esc reactive but sérrutummj_mmte

glable as mmJuarp fa RNA o Sa._DNA (s bette genet
ma,terzaL;_,,,

T 07 o i ——
® :\A 2d J gene aalsARAdls a 0 § ( a‘
4 ;

and fs Mave reactive 50 deoss stable s [herefore.

I DNA hac evalved fram RNA with (’hemLCFLL modiFecatione

1 that make 3t-moye stable »

e

Rpﬂ(:mt«on Bl —

Waltsafl Yahd. Crick Sua%mséed Hm( twa sémnds af

DNAwspjoam,(:e from each other- and grts as a

fefnja(ate far sndrnfhe.jis of hew mmJolemen(:aru
__ Strands. After the completion of replication,

___each DNA molecule  wauld haue che JDQ};gn&aJ_
and gne nom(g sgnfhgs?md.stmndm This method

- (s called. Semicanseyva tive.  s=DiNAr=ves P‘ﬁgc‘m‘fnm "

The Experimental: Fragf

Maffhem Meselson and Franklin Stah( <hawed emenmenml

ewdemp af Sem(COHGPrVnﬁVp 'ren{(cafmn t’m grm\mg E. colt

0N huttient medium Conéammn mémgpn sa[k G 'S-NHLCL\

(abeled  with yadiaaetive & .J




I \ o 937{719,M |
2 5 E " ]
//—\.'Amas—mmgaamtﬁm fnto both the strands of DNA .

Such a DIVA was heavler than DNA optained fram normal
L. colf grown on a_medium contafning "N, Then, they (
mmﬂwmmﬂdd%_

PN
- After one genem{f’on , when one bhacterfal cell has

multiplied Thta twa, fheg tsolated the DINVA and

evaluated its dehsi’ng Its densft((/ was (htermeciate
between that of the heavier "N - DNA and "N -DNA.

® Thi fs because dur?ng rpjolfrah"on, neuw) DNA malecule

4

new strand was formed (semf—Aconservaéfve_Y_ejabfm_tfa:}_

and g0 ts Aonsfl‘y s intermedfate potween the two.

with _one "N _old strand <and & comjo(emenl:cyg "N

The experiment proved fthatethe DNA 2w fn chromasames

7eJoll°mte semcican 59rvaﬁ’uplg A

lhe ’\‘/(acmheerg]/ Qwad Thp Ennd/mpc

e a4
Z

a)

RPJD(?CQ(‘(OOn of  DIYA Yoq’u?req enzgme DNA ]Dn(gme‘rc

that m{'a{(jje& the Joolra/meri’.cnéfon th one strand fn

a divection of §°—» Fu On(g afteyr unm?ndfng wikh

the help of Helicase enzyme . S0, veplication fh one

Strand (s cantihuous and ather Strand is d(scanblnuoys

ta synthesize akazaki fragments that axe fained.

tagethor by enzume DNA (fance .
d d d d




[0

| Characters | Leading strand Laggingstrand
e e e

| 0, Fmgmentq _ILiLformedﬂcon(fnuous(cy»Iﬂ the beginning., 1t-Ls

Qsjfﬂgfajmgmmtkiormefi i the form

| of small_fragments

LWt

—

| called _okazaki segments.

@ RNA Jor?mer It qull7res only ane ﬁ%ﬁagmmﬁf—r,‘, |

° o
}Drfmey to fnitiate the |requiyes separate

e ot —

gmu]fh.. RNA lm‘?mp;;tg,,__'_\\
: fnfffo.f.e a L |
| ® DNA (fgaqe ‘Not_requived. Required ta join
DNA fragments.
l@ Direction (Pl 5= 93 OF complete Strand,
growth ' it fs 32— 57,

- However, far-okazakl

-}
fragments , it is

§°2— 3°

S

{ran scr?}of'?on

? o o o
It 15 the Pmresc of mJD%ma aapnphc information
from one strand of DNA thta RNA . In

transeription . only one segment of DNA

and on(g one strand of DNA is ‘cnPTed n

RNA . The Acenine _forms base foa‘?r

with Uracil ihstead. aof Thgm?nea




o .A—-[ECLUASLCF]QLZQLGL_Q[MRCMQJ a jommntan._tha ﬂmcﬁum‘(_émne_

__and a_ terminatay, The strand. _ that haLpalantg 3= §°

,aCL%-&mpﬁaLe_qnu_cﬂled ‘thr/_\LL e strancl and the (
/MQM__WMQSWHLU Sy 22 ldicalled oA

7 stran

= i Transcription start site ~ e
» shutterstock com - 1309821548

.l S

Promoter Termina i

; Structural gene Template strand o
| ¥ SR
e W Tl L P
Coding strand =
M o m

TemJolal'p Strand =— Acts as femJo(alm {fay Eranqcr?)oh"an and
codes  for RNA .
Cod?ng sStrand. -~——> Does hat code foy any rpgfon af RNA

| . , duﬁng_‘:mn_ur‘?off(m. -
g J . N

a

S

I Pmmnﬁer is (nmted at S’end of H—m sérucéumi gene , It

\DTOU(C{ES Amdmg site for RiNA Pnlgmprnqo ta start franscription,

o o o

o P VB o
\5(9!‘?104 factor alsa he(,m ih_cnitlaftan  of framrnjnhon . Th: !
o ° - ) o
\_}Mmzhohy (s [ocated at 3° end of md_mg strand anhd ¢ usually

o 4 N

° 0 o
\Jexmmnte fransm})hon e

e _rha factor will bind ‘o
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— D TINAT (1]

5’ 5 .

Promoter DNA helix
RNA polymeras Sigma factor i
Initiation
3 an 28 A1 75 -
%IF‘?,I\! LH"‘ ! ‘!14\\00{! f ?M 4 4 | ‘ - S -
5' . va \\>)r "W J
e Terminator
RNA (0) .
Elongation
?, M 5
%
L T NN
] 3 —
Terminati RNA N S|
= @) Polymerase

Rho factor =

i ¢

’74 clstron (s defined as a segmehé af DNA fthat codes

for aJoohdJJoeJthde , the struckuyal gene fn o transcription

untt could be satd as mommqtmmfp /mn.stlé/ in

oukmruoted or Dolumq{'romc (moqf(u in AnLLQLia._O_Qf_th_‘ZQkﬂi%_Qte.a)..

E)rcmm aie #mse sequences that appeax th muatuye ancd

Pmcessed RINA . F'acons are méerruPted A'a’ [ntrons .
Introns cdo hat ajo}oem' in matuye —ancl JDmcessec[ RNA .

® In Eukaryoteq .jf‘hé}é are three different RNA

Polumemse Enzumeq .Thecdj ca’ralgse the synthesie
of aH tuoes aof RNA.

Rna }t)o(carmerase 1 —> rRNA

KA Ionlympmse I =% mRNA

i : Rua Ir_)o{((l/merase I —> tKNA

| |
[ ]

ﬁ'le mRNA mawde< the temo(a(e , ERNA bnnm amtinao aclds and ——

"feads the apnet(c code and r RIVA plays s{rucfum( and

—=

Catalytic ro(o dunng trans(ation »




3
,Theg]uummg‘tmn&cnpts contains both exons and — (nfrons and are
| hon- functLonaLlé_mLergaea the pracess of spliting in whith

_ inbrons a¥e yemoved ancl exans ave foined in a Ji&[(ﬂid_ordffJ*A A

| The hnRNA fletemgenaus nuclear RNA )_u.ﬂdeL}aex_addLﬂom(
IDTOC’GSSlng called as Carnlomg and éarlmn. Ih Cft!)f"’;_; CmJAmJ.SJ-Lﬂi—
hucleatlide (mefhéjL guahos?np fr(})hos’oha(—e ) 5 added to the
S°-end of hnRNA . In én?!f’ng; lDolgadenglaée tafl (s adcdeecl
at 3°-end ina (ijuln(-p 7ndejnendeh£ manner . Lt 05 the F““f/

processed hnRNA , now called mRNA . that' 8 transparted
out of the nucleus for transl(ation .

\0 o =
*WM (renetie Code

{.'Iene{-?c caode s the Ye(ati’onshi;n of amino aclds sequence iR

Qa ?o[%]opjoh’de and.  nucleatide~/ base Sequence fin MRNA » It

4
|

directs the sequence of amina aclels dur?ng s;aunfhesh of ]orote‘?nsa

Gleorgp (ramod slggested Fthat genetic code shauld be combination s

of 3 nucleatides 4o code amino aeids .

Har Guabind Kharana develnjopd chemical methad foy sgnfﬁes?s‘fhg

Q4

5 RNA malecyles with defined combination of bgses (hnmo}no(%merq

aad. COJDD!%) mexs ) e

Marshall Nf)@nl—;erg’c cell-free system for Frofe?n SLaméhesfc f('nau(j
e f?eljoed the code to bhe deciphered - [

Severs Ochoa ehzyme (Irmujnudenffde JDhmPhnr((]llam) was alsa helpful
Qe

e} th Do[umprfs}’n(cf RNA with defined. sequences in a femP(ntp
™ Jteg

— Independent manner [enngach sgnH—msi’& of RNA) .
)




N

[ 10 AU
\" 14 Quips
|
1l
i First ~ Third
" position position
1 Second position
1 1 < U C ! A G )
UUU Phe | UCU Ser | UAU Tyr IJQU Cys |U
UUC Phe | UCC Ser | UAC Tyr |UGC Cys |C
u UUA Leu | UCA Ser | UAA Stop | UGA Stop |A
UUG Leu | UCG Ser | UAG Stop| UGG Trp |G
CUU Leu | CCU Pro | CAU His |CGU Arg |U
‘ c [ CUC Leu [ CCC Pro | CAC His CGC Arg |C
; CUA Leu CCA Pro | CAA Gln |CGA Arg |A = 4
| | CUG Leu | CCG Pro | CAG GIn"|CGG Arg |G e,
,1 AUU lle | ACU Thr | AAU Asn |AGU Ser (U
; A AUC Ile ACC Thr | AAC Asn | AGC Ser |C
I AUA Ile | ACA Thr/| AAA Lys |AGA Arg |A
i AUG Met | ACG Thr |'AAG Lys | AGG Arg |G
!f GUU Val | GCU Ala | GAU Asp |GGU Gly [U ——
G GUC Val | GCC Ala | GAC Asp |GGC Gly |[C
GUA Val | GCA Ala | GAA Glu |GGA Gly |A
GUG Val | GCG Ala | GAG Glu |GGG Gly |g

:«fa(fent Feq&yes of -edwenetfr (ade —7

for amina actds

= @The cade s fr}’}xlel' .. 61 cadons coele
~ and 3 codons do not cade for any Amino acids,

hence they function as s(ojo codon .

S0me _amine aclds ave coded bta) moye than ane cadon, —

Hence the code (s degenemc‘po

(3 The orBerss veretin FARNA Th a cantipuaus fashion.

Thprp aYé_nao punctuatlons -

® Codon :




(0 Auq/wp{*,
19 15

TN k@;fbewmde%is hearly uni/eysal o for example , from
~_ bacterfa. to human (JUU would code for. Phenylalanine

,,,,/.Fﬂ’——ngi)_u&SO.mEfﬂLef)ianﬁﬁhaie_ﬁfﬁn_ﬁgund ih_mitochondrial
codons , and i —some  pratoz.oans.

@ AUG has dual functions. Tt codes for Methionfne Cmet)

// and it alse acts as (hitiator codon.
@D uaa

UAG , UGA are 5(0}0 terminatar codans .

A

lUCalions and  Gienetic. code

A rhan(r/p of sfngle base Inn?r Loe, }D{)Thf mutatfan {n

the sixth Jnn\sftfon of Betoxg(oh?n chain af haemaolobfn

Yesults due to _the Qhancﬁgl ,gi;;,q\l;nfnak: actd vyesiedie
g(utqmal-e ta valine - :Thfs;jr 'fe.su{fc

called sickle cell anaemia .

th a2 dlseqgsed conditian

Insertion or~deletion of thyee oy Tts mu(fi’lolo hases

(hsert or delete —%= ane ay mul(-»?lole cadan , hence

Ohe_or mu(éfple amino acids

. and Yead?ng frame ~Yemalins
unalteved fram that point onwards . Such myutations

are Ca((p‘d 2 Frames hift (n seytion
hon -

or deletlon m ubationg

(. A/

ERINA - [he f‘\(’l’nlt)f@r Molecule .

The t-RIVA {5 called as adojofer molecule » Tt has an anticodon

vap that has bhases ComjD(emonéarg to cade present an mRNA and

also has an aminag acid. ar(ejn/'pr fowhich the amfna acid binde .

— . ERNA g Specific for each _amine acld. For (itation, there s
—— | _qnother specific tRNA that (s reffevred ¢a ag juitiator (RNA
\ |

ts_d
—— | In actual sfructuye ) the t-RNA ($_Q, CO

\‘4_ Locks (ke an Thverfed L.
—

[ |
|

The sernndav%; slractuyre of tRIVA : it

mpeact molecule which
J




f() Aur,/,/,u,
6 * T

| “NCT— N S S5 4
ity 78| P ‘Ser Iyr
| 3' 3
e 0 tRNA — tRNA —
U'C Al Anticodon AJUIG
AGU UAC

— , Codon ,
[ 5. ks 3

Tan s/mf(on ]

Fans{nhon* (5 the mocess “of nnlumensahan aof -

amtno acids fo fmrm %) On[unuc(enhdp . The

order and gequence ol amine aciels are defined

bu the sequence af bases Th the mMRNA.

Ammn auds aie ?mnpd fm a. band__which &

knawn-as joenhde banclo It favalves Fo((omma

(fpm. @Charmng of t-RNYA or ammoncuta(:mn

af tRNA .

@ Formation of Pepﬁ’de bond between

two charged tRNA o
J e =

ot The start codon 8 AUG . An mRNA hac  some

additional sequence that aie hat  Etranslated

called untranclated regi’an" (UTR) .

o —r——— Ta——" T T——

® lor fnitiation, the rfbhasame hinds to the mMRNA
at the start codon (RAUG) . Ribasomes maves

_from codon to codan along mRNA for p!ongah"oml/
of 'J'Drofe?n chain . At the end “feleace factoy binds

to the séoo cadan , terminating the franslatfon

; J
;‘, and )’e(pasmg the (0mn/ete_lmly7u%oi°uig_fmm_tb&,/

v(hosome .
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All the genes Qye not needpd mnqtnntlu o The genes

heeded on((j sometimes. aye cqlled. zeau(al:cnrg genes .

Tﬁeu aye tade to function on(u When ';renmrpd and fhe%

Yyemaln non- functional at nfher hmpc. Such Yegulated

genes , therefore quufred to be switched on or off when

afmvh"m-(av function is fo bﬁgin‘ or— 4L—ojnh

/ :
he lac O]D»oron

Lac OJDeron consists af a. regu(aéoré/ gene (¢) and

thyee structuyral genes Cy,z and a). Giene [ cade for
the Yepyessor of the (ac operoh e The gene 7 cade far

beta - galactosidase , Whickh s responsible for hydrolysis

of disacchqrides , (actase Infe its monomerte. units

e 7qa(actnm and. glucosm The gene y code for permeace

tow
T W w:luch increases fhe nermeab;(:bu of _the cell to

el B-galactosids . The a gene ‘@ﬁnmies_a_ﬁaniaceiﬂm
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Repressor binds to the operator region(o)
- . and prevents RNA polymerase from
Repressor mRNA | transcribing the operon
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)f Lactose Ts the substrate for j)eéa-ga(actosfdase and 1t
| —3egulates sm?éch‘n’nda oh ond off of the operon_, S0 it s
: | called (ndutey.

Re%m(né?on af Lac-operon blj 1epyessay (s ~veffered as
HEgoH’ve EEpYEEEDY Yegu(aﬁon, Ojoeraéfm—u of Lac

Operan (s also_under the contral of positive 7tequlation ,

but 9 7 6eynnd the scope of discusston at this [evel .
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The scientifce pmouar.t which deal cmthiha_imrl%

base Sequences of Mﬂa&w;_auo%[ﬂﬁ_@fz_j
Mmmm&JLm[MmaLgenomeﬂ yrofect.

H&P  was closely a.s.sacméed__mth_the_z%md_dﬁielajamﬂﬂi_—

0f a new area in bmlogu called as Bioinformatics .

S 0F H&P
L
e - a) TdenéTFg all the aJolnmxi'mnfeLgfidjooo- 25,000
. gehes th _Auman DNA
[ b) Determine the sequences of the 3 billian chemfcal
H 1
e base pairs that make<up hHuman DNA .

O Stare this fnformatton tn databases .

d) ImDTO\/e _taols for ddta ana(u<95,

e) Transfer velated fechno{omec fo _other sectars,

such as in mdustr(j sedmrs.
f) Adcb'pss the ethical ,legal and. socfal fssues (FLSI)

that rnma/ arise fmm H’)e Joroeréa

A Lt /
IYiethodoto

a
g :
® 1o i’den{ff%/?ng all the genes that oxfmressed as

RNA vyeffered to as Exfnvessed Sequence Tags

pery (‘FS?S »a 2

.Sfmfz)(g 5eq¢1enc¢°ng the whale set of gename Lhat

contained. all the cadi’ng and. nan—mdfng sequence,

-and. (ater assfgnfng diffeyent Togi’onq (h_the sequence

with functions s called. as .§'P(lupmp Anhotatron .
® Theitatal.DNA From . cell. {s icnlated and converted.

Tt

M into randam fmnmon!-s of re(aéwe(u smalley sizes
\ and cloned. Th Su(to.bte host ucmg SDeC(a((serL
- Vecfors ,
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® The Common(g used. vectors ave
IA 7 M 110 My
)"'I-i_’@’f_"_’ _chromosomes and /' Y

chromosomes) o

.The fragments were sequenced,asmg automated
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i Specla((zedfcomj)uﬁer based pmgmmmes were

developed. for the alignment 0f _the sequences .

® The sequences were s’ubeemmnﬂjj_ﬂmotafecL and.

were assmned ta each chromesome .

® The sequence of chramosome 1 as ComDLef_ed

only [n May 2006, NGRS _9 ‘-
d d
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Caltent Foatures of Humar\Yaenome:

@ The_human genoime contafns  3(647 millian nuclegtiee
bases.

The CLVemge gene constste of 3000 bases ith the

/argesl: Knawn Auman gene bef_mg dgsﬁmo% at
20/ miliion bases.

@ The fotal number of genes {s estimated. at 30,000 .

@ 99, qDerrenf nudenétde bases ave- emcﬂu Same in

atl oenolm

@ The ﬂmchons ave unknown for over §0 o of discovered

(Jenes " ' °

Lecs than 2% of the gename cades for Dmfpm,.

®Rejoeated sequences make up very (amp j)orhon 3.
of "human apnompn

@ Reoo’c(tfue sequences are strelches of DNVA <enupngu/

@lr@c _are ro‘neatei manu t(mes .

Chvomam*a 1-has mmt geties (Z%QL,_ami_h_,/
has the fewest (231) .
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@__{d’ entists _have Identiffed about oL millfon (ocations

- - ALK)A

Lo,ﬁ,eff__éfnge base DINA differences (SNPs - sihgle
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1M0yphisty ) Occuy Th humanss
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\D[m cations. of HGP 3

0, All the nenesﬁm_a, genome can be studied.
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| @ Helos to_understand how fens of thousands of
S

| aenes and pratelns work fagether % intercannectecl
=T [ J d
| et el hetworks .

,‘ @Helm to_drfagnose  and  treat ~Cenetfc diseases .
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1 1 DNA anaerormhng

| == ® The process . of CQH’IDQYHOTI of DNA fram different
i | S0lUrces to ecéablmh the (denhtu [s called DNA

\

| Fmaemwnhng 4
| | ® DivA F_mgerpﬂnhn&z fhvalves Z’denfffgﬁng ditferences

| o o

Ii in some. 4JDPcff(°r Yegions in DIVA sequence called
I { as. rejoeH’HVp DNA . :

1‘ e Rpopf?tfve DNA #& qre quoamted fram Aulk genamic
- DNA as different peaks clunndn densu‘u gradient
S centritugation .
) | @ The bulk DNA forms q m(jj?or peak and the othey
el Small peaks dre veferred to as safellfte DNA .
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® Satelte DNA Is af two Egpes hased on  Aase

Comfoos?éloon . lehgth f segment , ancl number  of

YeJoeﬁ’H’Ve units o

1
|
/\h O micro -satellites

© mint--sakellite s
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e ® Satelite  DNA sequences noymally do not_code fo;

__ahy proteins, but . they foxms. d (arge portion of
- /1uman genome

- 5& tellite DNA_ Sequence show h{gh C(cqfoe of

po ymor])hlsm and_form the basis_of DNA_fingerpri; fifing,

® An inherilable mulalion ocaving in a- population af

/119(1 frequency Is_yefexred to a5 DNA polymospt

e Renea(ed Aucleatide sequences €n the non- codin
DNA of an Indiuidual fs callegs Naylable Number
af Tandem Repeats (VNTRA The size_of YNTR.
vavtes th size from Q.1 t0. 20 kb

| Ofsolaffon of DNA-,

| O D(Opsfmnmf DNA bu vestriction endanucleases

@ SPnarnhnn af DNA fmnmpnk bu el ec&mnhoresm 5

® Tramfmmnn (bloﬁhhg) of 590nmh°nl DN& {mompn#q

to sun{heém Mmembranes scu:h as mhﬁmllulngo oy

hu[on%

@ Huhrtd(mhon mmn (abelled VNTR ombp

@ Detection of huhnd(zed DNA fmamemh hu
autoradio omnAuJ

lasle od
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| 74fofoh’g:al: (ons of DNA anpr]mmf?ng 4

@Tn tdentification of crimthals »

@ Tn d’e‘éﬁhﬂmmmg Pooulahon and Oenetw diversities,
@ In SO{vfﬂW‘ na__p_néa( n1L<nufo< 3
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