- o _-___—-‘--‘-h-

L c};i;ﬂ"lrr—lﬁl‘tf of the polynucleotide strand is its direction, or polarity. At one end of

An important bosphate 'g,-m:p 15 attached to the 5-carbon ator of the sugar in the nur_lmu,]!:

— mdn:i: :}: t::.:‘nd 1s therefore referred to as the 5' end. The other end of the strand, referreg
This en S ) _

to as the 3’ end, has an OH group attached to the T
carbon atom of the sugar.

Secondary structure of DNA

DNA is not a single molecule, but a pair of moleqﬂ,s
joined complementayily l:; hydroger: bonds. The Pair
of polynucleotide chains describes the secondary
structure of DNA.

A fundamental characteristic of -DNA's secondary
structure i1s that it consists of ha:q Palynuclestide
- - .strands wound around t:ar:h'nthi-r, forming a Joub}e
helix. The sugar-phosphate linkages are on the

outside of the helix and the bases are stacked in the
interior of the molecule. - ’ =

-

The details of this double helical structure were
provi Y _James Watson -a ranas Cnck—m
1953, when uu%.- published a Paper 1n the Bnush

1urnal Nature {(J. D. Wetson and F. 1. C. Crick,

- ) o i voo. TR -i‘";‘%-- &7
. -Q . - Molécular Structaréof Nicleicia & Structiire for
Photphats =% A - rD‘hl-ln-:bﬂuf : - s i s gt 5
. ,_-__! -— o - sl ) =, b
1

- = Drofyauticic Adds 2 Nabirety 71 (1953)° 738) The
- - = s 5 - y = 1
S5 eswyriaery o - “double -strarided helieal structure of 4JDNA s also
e G-f--r.lﬂl ] - .___‘-. -r';'j: ‘. ;E T-t: ‘E:_ - -
Fizure 1: Nuclemide chain in DNA l::n"t"rlrlhé:lvfliﬁhh and Crick B'EHEL‘: -

- The JoublE Helical St e N DNA™ 455 B thi
il wing expernimental figed meas of other sciontists,

L The buase “ivalence rule of Erwin Chargafl: Chargafl and co

all onzinisins the wal simaunt of adenine is always cqual 1ot
. and the Amount of gunmine

words: A+(; = T+C (Towal purin

-workers discovered that in
he amount of thymine (A =
1s always equal to the amount of eytosine (G = ). In other

es = Total pyrimidines). »

e

X-ray diffriction data of D

NA from Maurice Wilking
that DNA ¢ 5 right handed

and Rosalind Frank which showed
helical molecule,

=

3. Tauwomeric

dita on the
H:Irhuur_l

Sl x!'mwud tha
L'mlulnw:u' lirm g

mitrugenous bise from Jerry Donohue at

m vico Ademne and—Cytosint stay
rul 'I'h.'-'lmne and Guaniyne

the Cold Spring
wostly.in their Anuno

remain mostly in their |
This iz an ey

cto tautomeric form.
ram dl‘ll:rmumm ol base Pairing. )
The double hefieafy)y:, R T o R -3
ouble h o \\ structury| mande] of Watson and Crick says that: -
I. The twy P“'I'-'i'd"midt'thams - o T . - ] ]
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Ehﬂin& lﬂﬂﬂl; L
. o i di
1. The beins e o lum""”ﬂﬂptmih : 5€ pair is difficult 1o Brparale,
: ) e ine b :
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« I¥ing in complementary pairs
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¢ separated Ly 5, A Ei ;t:nml
. elica]

eve
there gpp 10 basey Y3 A, En

= 3
l‘EpEﬂUHﬂ J"l, per h 1 A Per

asc) pep tur
n g
o helix.. Hnwr*yﬂ:._u At ber nf.rn_-m:

studies [neliegye that in Yive the

! ¢! re
are 104 nuclenties Fer complog,
tierns, at least i elkaryatic cells

(b}
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Rt h Bty
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o around the gxis of the,hgj_i;_-;ﬂl,-‘.um,.

to the next base pair. 'S --][I:I‘:nsq;-"“
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S The chaometey uf 1 helix is 20 AL

o Apart From vdrogen bonds belween
complementary bases, the second 8 H\ . ‘
fover that huhls the two DNA strands o i N—H.-Q CH,
together as the inteMetion between ? \n-:’ tc--ﬂf —
r the stacked lipge pairs. These ,“ﬂ-c; E'H.-.H-- u! C—H
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"‘H%uﬂ?h ™
T, et the price persien, i wiiting of

%m“-ssnmrﬂwm.lmmmﬂ

initiatioh i |
- * I which g, '
. e tra Nt
begins the Synthesjg n-['RNA eerintion FPParatyg assemb] th
: b es on the promoter and

-

A polymerag
e Incwea:: along the DNA, unwinding it and

»One at a time, g ”
the 3 end of the__gmﬁring RNA strand: ang

ion, the recopnis:

) Bnitip

ecule f; nof t!he end of the transeript; i i
rom the DN pla ; Stniption unit and the separation of

Prokaryotic RNA Polymerase |

There js only gpe type of RNA - .
all clm;.ses of bacteria) RNA- R t
“fomposition shoyp n Fig ;?Jm‘ -
iarge, multimerje en \ Ap

°TIC enzym

~Molecy lar Weight- " e
Bacteria) RNA _pu]yrnerases are
tomposed of live subunits  of

polypeptide chainsg (Fig. 2) that make

Eul{?u:q.lled-alpha- () 'ﬂnd-'afng"le:'_-'.- polymerase RP;A;;W' c
opies of subunips (B), beta prime (=3 — i
e] - unils beta {B) " bata prime (B ng omega (). T} |
ungggn;?._ of the RNA molecule by = i R catalyzes the
_the =ddition of RNA nucleotides: ==+ . i mposi
: =% - - . ;mlymr.-rasel- f - -

The sigma (0) fuctor is'-erF::l.:_r;:;rl- i3 A s o LT T o
of the core enzvm,- bwt it contr T S R UG S I ST
ilrols the bindiag ol 1INA i & PR =
1 e dindig ol polymerase 1o the ‘promoter i} 1% =

: z il At 1854 part of

the holoenzyme. Alter sigma ‘has ascociated with- the ‘core un‘zvmé‘i[far'ining a-holog j
[ - L yme :2-holeenzyme);

ably only to the -Promoter region and I-nilinlt’.'b“'td;;nscriptim] at the
" pramoter binding and initia iib‘.i:*-wﬁb’n’a"ré“w'ﬁm '
taches from the core enzyme.

RNA polymerace bhinds N
proper st:oet sile. Sigma js required only fo
nucleotides have by “n jomned together, sipma usually de

Thus. the bacterial I:NA P'olymerase structure has:

i - Two suly umis: Involved in making the pentameric core, comprising of a2 B §o

1.
[
2. B- Contmuns the rNTP binding site - o
- - - .'
3. B~ Cuntains the template DNA binding site
4" @ - Stabilises the catalytic center for polymerization,
D, O - II"'T'I"II'I.-‘-IIIF.' pl'umm-.'-r.-'-*-Illbnr:v-bindj"-# site: The role ol this sub unit s in
:’- ‘ L &t LI B ; - . . ) . )
. weang sl binding to the promater site- Ounee the nascent Lranseripl reaches the
P mile . ) s ,.. i
taee- of 8- mrcleotides, o_sub-umit leaves the pulymirase complex. However, this
stagt of 8- mrelpolices, 0.8 o L
Lot 1s e=sential in ensuring that "amalpum: 5"3":;5 o et
. UMY 1+ £ e st pandomly and cannot
) ] 5it 3= not present. transcriplion initiates random 3 Anng PWCE\‘-‘d be'.}'und 20
2 uniit 1= ; - i -
© - pucleotules.” S - " . . . )
" 3 . - . R _
- ——— - _ - . - El- e _-.-.--— . - .'_'-"“"—'_
-\ - 3 = = — = - * 3 - . - . ...
———— : SR Ny .
‘ it S =t : * a Dut Tad -
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“ription in prokaryotes
plron 1 Bacterra can be conveniently divided into three stapes:

g
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The amino acid is bound to the 3-terminal A residue
with a high energy bond. This bond energy is later used
Lo harness the process of peptide bond formation during

the chain elongation.

Fei iy

Protein synthesis ¥3

Protein synthesis can be divided into three stages:

1. Initiation

2, Elongation, und

q L i
L . = " P

3. Termination. . )
. . . L 3 ._. _. : . .o, : - T ) _.:‘v- .._I_-. i - 'le_- s _— -.-__- x _®
AL initiation the' start codon for the protein is o Tt
recogmzed: normally it is AUG  which codes for

- T ) [
methivnine, but very occasionally it may be GUG

(Valine). A complex is formed between.the mRNA, the

ribusome and the imL;'_u_tir_;g_ﬂI:Rjﬂ.e'!_g.,,,,,_;_.m‘_}._},,. e AT [ oo
N e b ey amat e =
During elongation, amino acids are :ldrledif_SCquentinl!}' m:m-rnr-mﬁ
tn‘thc growing peplide chain 1n -ngcnrduriae with the - =
codon sequence in ihr:m]{Nﬂ-.l.-::"" s % f.y : S B
B g 2 -_?.;.-_ - . :E" ‘ 'E_‘i"'."'- ii_'-_-__,_._- S R e e B - "~ =
At terminauon, the end of .the nn]:,rp.gpu:au Chain Tis 72 .II:-.‘-
imlicated by any of the three termination.codons and the . \E“;-‘!L-ﬂ;)
compiex of mRNA, Poh‘l:uptidg: tRI‘ih,.--:llld ribosomes Mi:rﬂm

breaks apart.

Each stope requires o nmumber of different protein
molocilos tegmal furtors o ensure the carreet order of
events, which are hfferent bepween prokaryntic and
vukanyute transhnon, e energy for protein synthesis
s provided by the hydrolysis of GTP.

Prokaryotic Translation

Initiation

The NirsC stage of protein synthesis is the hinding of the
Small COS) vibusom ! subumt 1o the mRNA sn that the
st AUG eodan o posiboned inahe Posite. The correct
pusttionmmg s acloovid by hase-pairing hetween a short
purtne nich seguepe (consensus sequence. 2-UGAGG-
3). called the Shune Datgarng Sequence, which is located [
in the mRNA, 83 nucleotides hefore the start site of

" translation, and a cumplementary sequence un the 165
stquence 3CCUQCC-5) on the small

RNA (consBnsum

i

—
L]

—

Figure 2:

translation
o e prokaryotes — — -7 "

Scanned with CamScanner

initistion



led to the transenipt, the sgmn subunit lenvon the RNAEP complex, Onee this ranaiy,
h

Len i
oceurn, RNAP phymeally moven nwiy fram the promoter, tranneribing down the tenmee riptiog
; " ' )

unit, leading to the next phaso ol the procens, elongntion,

An elongation proceodn, the polymerane holoenzyme unwindn nnd rewinds the DNA duplex. A¢
any given moment the transcription bubble is not more than 20 nucleotides, During elongntion

the RNAP cc.:;r:- enrries out the following stepn cyelically,

1. DNA Unwinding
-0

9 Nucleotide addition

3. Proof rending

A tho-i termina
;éﬂmﬁdﬁﬁadm? P
of approrimyitely sk Klerine hintecti e,

¥
T

i

Template-Transcript Separation

Réannedling of the  septirated DNA Irverted repests

strands. -

During elongation ov an average,: 40 nucleotides
are synthesized per second. Elongalion process is e o ' -

araisted by elongation fnctors GRE:and. Nun:Pheneve .

factors also Welp in proof reading. =~ 77777 = Mﬁﬂ
' 4 oy

P L '. f

& : Féceece

. Termination of transcription - ;
. POT VIR s TP - S o . | o . The inverted reprats ae ¥
Lt macription  terminales i . al well-defired- -!El_r__mihd' Into Az, | - |
. T & - - - 0 *hiw T

i AT S, e Y Sl
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e = Y S, h;u-—l-;m P:::.::'I

n.“ﬂ".""‘ﬂ;
Faenor Biedige Oedtse This nhsomal doarn MRSt Wath all thoee translation fy ~t
® e . Y LY )
Barnd to OTH The activatren of the Fadtor Bundang o CREY ctimulates the G
Thus GT s hvdrelvsed wmte GDIY, are '\hh\'l\ S changes the

e feave the comphex

tors whig,

Pare aelivity of 1
onformation of 133 allowing it

Just alter [F2 release, the TP also leaves he complex.

Thus with the complete assembly of the ribosome, the 708 Witiation tompley i ready
Translatron initiabron is said to have avomplished . And .

. -
Flangation

Arrival of an appropriate charged tRNA at the A gite begins clongation. Elongation s

' i 2 . n eyelie
rrocess whene one Q‘\.‘]‘!‘ B repeate evVery Line “-]“q“ 0 new aming aeid i Ill!lif“ o [hﬁ mewia
pptade cham. The elongation eyele has three components, & R

A 't‘luimﬁﬁfmﬂe\ bindingat A site ‘ . . - <,

2. Peptide bond formation between the

newly arrived e aeid and the last addud
amino acid in the peptide chain . - Vo

3. Transloentron of the nlﬁ-bmd&émxm‘wla::.m “
- . Y ., ‘w‘m“-—--—v h“_‘-‘-l- -

Hhe new sreving charged tRNA comes in agernary complex of charged tRNA + BF.Tu » GTP 1t
binds to the A site by standard gr. Vobble edton.anticodan hteruction, Aler. the LRN/ "i!.‘m}"
i N , - “ ) .-:‘." i ‘s o 44 ¥ oy l.|I .‘.““‘A N “ =

V Site- GBI aud BF- Ty are rélessed NThe fyrofoss of correct tRNA and mRNA e

) _ u SATUL iringus. .
. - .Jhn}-tRN.L :u‘n\mm-duhnn:.‘:luﬁ ﬁn‘lh{f- tfé}mﬁé‘m! by wenk hj‘t\muuﬁ Ingl'uls Iwh\'-."sbn PRNA anid
dNA - N y 8 : . o

_ P ARG RN e -,

el b - ¥ -
o - - L] .
- ] L ]

. . o : W R T
Phe actcned tlorm of BFTy and G'TP are regencrated Tor the nest o

Lnowaas EFTwWEFS Exchange Cycle.. .- 1gm: -,

v I 1
longation eyele Ly o proces
Ha peptade bond Tormation is Sitalyze
abinnt - known gs Peptid
So, this as actually

d by an inbudt cata v tic evntme within the lorge ribosomal
¥ Transfernse - o part of 235 vIEND i the nibosome's laege sub-umit,
# Ribozyme. This enayme catalyzes the poeptide hond formation botween the
vl ol the AN bound 1 the IRNA at I site and the N end of 1he newly nerived AA at the A site. In

et this enzy me trandlers the peptide chain formed so far 1ot newly entered amine acd

Franslocation®Fig 1971« fundame
ribosomy by issnstamnee
CTE. EP-G works by v

ntally a process pushing the LRNAs already present “‘uhi“-."“i' ;
of -peetvin factor designated as LI aned vnergy fom the hydrlysia o
nlering the A site of the ribosome. :

. N " (L ! Al . t'l
the nascent polypeptide  muves through w lnage, u-uhtl.ﬂlh d m:":nl
nm s 1.5 nm) i the large subunit of the ribosome. Phae wolla of this tunne

. = i o ] h
Ruade ey o 95 FRRNA. Tlus structure provides n umgue “low ntfinity” ecoating ”‘m.ﬂ
whieh apalypoptide chain ean ensily slide, : o i

During translation
U N T I IS 1T

" L]
- . L] . o B
-
——

. ' ] . " 1
The elongation vycle is-aperated repeatedly umil the gotples encountems o tenginasion eodon,

Termination " DA e p S e aeil® 39
[ ] L & b . ' . : ¥
" ;\ v __,,' - - shs - W o ¥ :

3 : . . -t - ) ]
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v I'F.l ¥ . - ot =it - Pl -
facks: bge subumt binds,-it-activates 1 dontaim calied Translocation
* _the laret : ' : '

= Wiy = . —
""'Un_ullnini, :‘““h""hw e, il
N

subunit of the

y Mrkhetlon Hagus, Duini - 110 m"?:.'.hif o11-4 :1:‘::1“!-;:‘::4:"
ribosome Thi E ——
: : 1S mﬂthnnis . . .
m"l:]qt;:u tufpmkﬂr}r“tes- allows I.ransl'ztinn tomPtaw:‘mh "
mi ¢ T : Etar
freque un N ml:{NA Sequence pe bacteria) ml;:r:hn
anen Y fontain a numper of pen . As
translated mdepﬁl‘lﬂemly, Ecnes which are

Che events of Imtiation Proceed in the following manner

1 Initiation

large subunijy

the small ribosomal subunit can bind to

charged initiator tRNA  (which carries n-formyl
methionine). 1F3 keeps the ribnsomal subunits apart

when pratein sytithesis is not going on*

Initiation factors 1 ahd 2 [1F1 and

IF2] then bind to
the small

subunit of the ribosome. 1F1 binds to the A
site of the Ribosome =and prevents the -ent-r}r_ol' the B
* charged initiator LRNA at the A site. For successful
- translation initiation it 'is ‘needéd that ‘the *charged-

mitiator tRNA enters the Psite. ~ " M

3 JF2:binds with GTP. Its role, isin guiding the correct

. loealization.of tha.qhaﬁg'ed{';nitialuﬂﬁﬂh.--.;:?i FChl %* ’

Rinee the small sub-unit_binds-to 111(_‘:'.'111_1_1..‘NA via thie
Shine Dalparnssequence places th_q_AL]G initiation _-:.'udd_i_}
at the 1" sue. henee the first tRNA, the initiator tRNA, |
can enter this =ite and 1ts anticodon can baze-pair with
the AlLNG, The initistor I.RN:'& 15 distinet from the [RNA
whiech m=erts methionie in response to AUG in internal
sites n the ]:lll}']!l'.'p{illc In Lwo respects.

1. Tt earnes, N-formylmethionine  (IMet) instead  of

methwomine (Metd:

2 [vean direelly enter thcj" site of LhE-rihna|1:135 when :
the Iarge subunit is absent. &
il
Onee the Nlet-tRNAM has bound to the AUG, the large _-l_.&,-'.___‘_-_ )
Lnnre i ' ;

50y ribosomal euhunit joins to form the complew 705
1= .

. —. Tl simall subuni of the ribosome-aligned wath
R FLEAERIA L L ."

| wlINA il eharged anitiator IRNA 15 eolled the 305
(R ITRERI LA ) ’

pre m'm:niunm:l_unpl_[-v ) .

“vich the joinimg of the larger_subunit of the ribosume,
d i roall 113 3s released, Rest of the two @nitiafLm_ﬂ

- T
5 g n. B

- "i-'l'ﬁ‘ﬂ _l'l . . . = ’ _| .
| I and 1F2 are released subscquently. When Figure 3: Elongation and. oo
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(Mease refer to yotn elass lecture notes on Gene Stracture, for o detailed & diogrammatie aceonnd
of Operon strncture). The organieation of a typleal operon (o tustvatod in Mgare 8

The lae Operon of K. coli

In 1961, Francoin dncob and Joeques Monod deseribod the “operon model” for the genstio control
of lactose metaboliem in K eoli, Operon In the bante wnit of transeriptional control in baetoria,

Lactore in one of the mnjor enebohydraten found tn milk; it ean be metabollzod by B, ecoli hineloring
at remdde i the mmamalion gut. Lactose doen not easlly diffose across the & coli ool

membrane and munt e netively teansported into the cell I!y the eneyme permoensoe (Mg, 4, Hep
1)

Toutihire Jactone ne on enorgy nouree, Kocoli must first brenk 1t into gluctae nngd gnlnolose, n
renction  eontnlyzed |- by

Wy Y tho ,P“ﬂ'“!‘“ - : ; i a@"‘. :.-'I'::;rlulul W,
valactoridnse (Fip £ Stop' 2). This oneyme eah WA ey Permenre
Aba econvert laetone into allolnatone (Mg, 4, W‘ 1 '

Step 3 oamd ), ncompound  that playn an
mportant, rolp  in

:-l*.:ﬂ el i
§ Tma '
regulnting  lnclone: l;':.',";m”;.'““%'
metaholinn A thied enzyme, thiognlactosiile ' ; dl'*)"-b [FE T ———

FIIOTT
tronsncetyliaoe, aluo |:rmhu:ull.‘.hy.-I.Im;-,fm.'.u
Lptrom ’

.-1.41:. | ] r-lulllllllllll-

0

[ SETE FETR AP e

AeXE

) q m aiel <‘:> B Galeeviies Chmnye
The lae operon is an, exhmple ofin T 4l WEabsigaruians
noEative inducible operon bt It 'ri{r;tj Ji:']nl.! . ?_m‘m“ '
oMo Fontrol (nn wi dlbennn Illll'f‘}, 'I'.m?: . ' ; Wiken iy ohortemn arel (o e
veymes Begalm |I.I'l|ll!|l‘l(.‘, .']']l!!'llll!'lll‘ll",' ' |1‘|irl '

(L

tiansneetylne o

encadvl by .udjnuu'ul I’l.mm- A banetome it ent o hy I\ vull
stractmnal vcnes i thy fae uperon of &, coll,

1 palaetoniline e v pnend el by the laeZ gono, pormense by thoslgey Bene, and tennspeelylise by
thee foe A

Eene P 5 When luctoms bw nbeent from the modinm in which & colGthese genm are
ot temwneer il

]
R R T A R I

Ui amehium and glucoss i nbsont, the mte of ny ithowin ol all three ¢
oltaneons v imereym

neyimen
'monhiont o thovwand fold, “Thisn buont 1n onzy e nynthesty tosnltn from the
tencaptun ol taeZ, 1aeY ond lucA 1

indl exomplifion ouordingte Induetion, the simultnnenus
centhenis of sesernl enevmion stimulnted by w spucihie moleenle, the indvcor.

L]
e s
Pl ntvuctore and aperation

ol lae uperon are doscriliod through the mtep wine dingrams of Figure
,l a .

Stepsin the aperntion o the fue Oporon

bt daeZ hin Y, ot e e

e hinye nocommuon gprommer (lied and ore Lrannneribml ln'”umnr
Hipmtrwsm i 1he frvimoner as o rogulubor gene loel, which hos itwaw prothotey (1Y)

20 The daed wene v i oo into o short' m

_ 2 'L mltNA that w tranalng INte w refireswot |a;,“.h'
repreasor consiuts of four ' eitica) pulypeptides, | - _ '
'- . i . Y -
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Figure 6: Sugar utilization pattern by E coli

-

- - - i = L | e g

Scanned with CamScanner



of one 9[_,3“, g

‘Pmr}‘ an amino -
- o ‘_‘:ﬂan ; acyd,
Peptidyl tRNg e, 0 catalyze the adgiy; :ﬁ:“:: n u;;u A
i This fo ey

- I-d_‘rf
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Releass: factors are an esample of molecular ‘mimicry,
whereby one 1¥pe of macromoleculr resembles the shape of a
unrelated molecule. I this case. the three-
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Many hacl&rm- pOSSess m'l':lll.{Plt’.' tn:res of sigtsa. E. coli, for example, possesses sigma 23 (0“}
sigma 32 (o™). sigma 54 (6%). and sigma 70 (o), named on the basis of their moleculy. Weight,
Each type of sigma nitiates the binding of RNA pnlymern{se to a particular set of Promoters_ For
example, o™ binds m_pmmﬁ.tcrs *.Jf i p.rutett AR3INst environmental stress, g bindg ¢,
promoters of genes used during nitrogen starvation, etc.

2 Ini.tialion and elongation of RNA chains '
Initiation c;::;:lprises all the steps necessary to begin RNA synthesis, including

! promoter recognition,

2. formation of the transcription bubble,

3  creation of the first bonds be';*ween rNTPs, and ) -

1. escape of the toanscription apparatus from the promoter. = -

;il'umﬂlEr. . ) - . iy
.  Promoters inprokaryotes _ o i .
o < e T - AT T s i e e L e e e e P )
Mere than 100 promoter sequences an pmk%am_ boen charactenﬁ- :iizey ﬁlﬂ'em
cach other in some respects, but certain fm::‘ﬂamenl.al structures-are ?r'ell conserved. They are (as
shown in Fig. 3). . ) — Promoter . . Montermplare
. = = .-.'-'--_ . ;-\" - !II'HI
T -10 séquenee: oceurs at 4 5 2 TICACA ATAAT EXCheer st -,
L e CETrSAL Jboul | gy 3 T CACA E I AT AR :
10 nucleotnls béfore - the - e e E
- =" I‘l-m .
omt f ] i -33 - <lo - L.
P , " : ll!'a;n_ctnpuun (oniensus COMmsensus Transcrigtion .-
mnmtitinn It comiamns 2 sequence sequence SLt she

- Lonsensus . segquence  gf. et

TATAAT n - sy l.-"'-l-];:;i - Gl
Pribnow b tafiay is =
Mventnr K I'rllvn--wj. The - 10 Figure 3: peneral desion of prokaryntic gene promwlers
sequence. bewng fuh 1m AT Is
the site of DN A tluplex unwinding.

S 35 "_"‘lurnw-': frrurs at about 35 nucleotides before the point of lmnscripiinﬂ initiation. It
COMIAINS 1) 1 Inse-na gy “equence of TTGACA. It is also called the recognition séquenceg
because this i< “‘J:-'ﬂ."-:igma factor binds. =

The dist: Teeen . 15 hi ' ek
he distance ey, n-10 and -35 sequences i3 highly conserved in E.coli. It is pever less than 15
ntand mor- thay, 20 et 10 dngth .

-
- -
-

o HTye, Pr T epe . N .
- ST Jer ML ers LA LETT,T a lh"‘d Ltunsensus ﬁgqupn‘_-t- - “ps[reﬂm Cll‘!’l‘l‘lﬂl’ll - lhat .

;:;mmw. @ number of 3. P3irs-and is found nt aboat —40 to -G0. The alpha subunit of the RNA
ym.--r.m.- -ﬁzt--r:-r-tp c]r.-rrll_-: with - this upgtmain element, preatly enhancing the ];nl!' .
ranscription m those bactena)] promntér. that possess it - - A |
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Initiation & Elongation

The process of RNA .

(RNAP) holoenzyme Ynthesis in

prokaryotes and ek

. aryoteg . .
the RNA miolecule. : @ purine rj

e€nzyme. In both

In the usually th
' Presence of y the first to b s o
of a phosphodiester bond, and t} of the appropriate nucleotide, RNAP : pdr'menﬂd o
B subunit of RNAP (See ;? '¢ nascent chain is now attached to the p ::alalms o et
CAOLE MIpure 1.) olymenization sile om the
* 1 lcon ek b Som_ K i  risr -

b Lor i Y facion - ;2.'“!"?_;":1’*::?:... Initiation of formation of
. Pomones d the RNA molecule at its 5'
.'—-'lnmu:'pﬁnq s e e ——— end I-hEﬂ' rl'.'I“.ﬂWB' while

. e -

= R TINNINR, . elongatfon- RNA-
Holoen aymy ! ;"!’ﬂhhﬁﬁbﬂ'-hﬂ-iu B . .'mo?g- . I' f 5, uf-the R—HA‘
, . _ - B rguences it the pomots, ecule {rom the 5' to jts )
) i 4ﬁ =TT Omatng 3 dosed comple. a he 3 m e
"n-'lg o 1“,-.-:‘ -?‘ L] End m'ﬂllnues
antiparallel to its
Template sirang e ; i template, - The ~ Enmé-
i s o _———====p polymerizes the
——— = -
- - e ~=ribonucleotides semcinv=n
L *e. 1 The holoenzyrme bnci iy | - -
MNugheotudr N *““ﬁi‘.;: wmn—hh:um"] .::_:SF}CC]I-IE sequence dictated
inphosphate INTPY | ORAnG m ogem g i:by the Ifi‘.‘mp]al'.c strand
n : = C e T L. r;-innd_-:-'r‘-iiﬁtarﬁre'tfei%'&by -
- DA nudeadds pig menLy 5 fe” e fe % i
o’ ' - LN S @ » -= 1 ﬁhm:ln d:'l:ii'lmn:ﬁi . E.Wé‘tstm-{':l;%j_( -.‘!?- 'hﬂgﬁgf - =
} - ihe It in the RHA meleculs. i - 23 g o2
- =— ———J L IpAlINg . = rules?
ﬁ il o= o
. a ey : Pyrophosphate 18 released
- BB i oo vt ot eend hiom rach . L o
Dok A by tresting! ~1in " the " polymerizalion
. ot EA Dot d 121 : SR
'\'g:"'.’ : .I t:»d p?:ugrtmulr:g‘i.::::le::h . _.,f ?EE_EIIHI’I. " . 'I_l_.ljf
e g pyrophosphate _(PP) s
st b ]
“Q’ﬂﬁ.’ﬁﬁé’;ﬂﬁ!’“ﬁf y rapidly dvgraded to 2 mol
. of inorganic phosphate
0 e T : ‘/i (%) by ubiquitous
y— = end ! pyrophosphatases,
= o ———— - = e e = P ey v i
Conduslone RNA b amerption b fnitlated hen tors BA S reby providing ener
|ulrm|r'-l-rbﬁiﬁltﬁ‘lﬂ'ptmﬁ*ﬂ\fiﬁl'ﬂﬂm?"“&i the ¥ & o

for irreversibility on the
overall synthetic reaction.
As with eukaryoles, 3

Figure J: Initintion of prokaryotic teancription

triphosphate of this first nucleotide is maint:ined in prokaryotic mRNA.

Of st KNS pedymerase repealeiily generates aned releases glmft
trangeripts, from leottdi s an Jenesh, while stifl bound o the Frnr1{nlt:.. jl‘h;s jl:::é'al;‘
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of thej, doul)e lmrmu“- adenine B attached 1o five-sided ring. Both DNA
B. Pyriml:lhle Fach 148 and in gy, ﬂm1rpf:::1!rll" eoied O, which difier in the

: +ac : o Ached Lo the ix-aj inw

zuund N nuelej, nc,:;.?l‘lmldmu Consisty of EAEAlea s

i H : mi%.5; ;

oth DN nnd N c O%inp 13-pided ring only. Three pyrimidines nre

« 8nd urnei) (U), Cytosine is present in
“ed 1o DNA, and uracil is found only in
double : lams attached to the carbon atoms of
In a nucleotide, the bon i the ring, ..

Nitro,
Sugar. A deoxyrihog BENous bnge alwayg

. forms
e (ur riboge) Bugar and p el
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Deoxyribonuclere aerd (DNA) is 0 linvar polymer of deoxyribonucleotides, which is found Mitpy)
n the furm rjfl'l liullhlb helix and formn u'll! urvernnl :Bﬂlﬂiﬁ muh.-rinl iﬂ ll" Ilrl" fl"mu "”‘-’pl;
RNA viruses, Viroids nnd Virusoidn, It is rarely in o single stranded form (05 10 BOmME viruss, hke

pXxX174). :
Apart from role as genctic muterinl, the DNA gequences are also involved in various Ay

L]
functions like regulation, structural stability and biocatalysis as DNAzymen.

The Structure of DNA
[INA han o multilevel structural organization, which can be grouped as:
1. Primnry_u!rtir:l.urp of DNA, . . xe 0 om e 22T e e ofete
2. Sccondary structure of DNA
3. Teruary structure n”)N!\ ' v e ..
Primary Structure of DNA -
pot T el MU D VRSP URIOAE LT o, e e e
eric-chain-of-deoxyribonucleotiden. Thie chuin in always

I'rimary structure of I)NA s o polym

”‘ # . - -
linear in case of cukaryotic cells and many viruses, while intbacferialiéell: and in some viruses o

PNA chaingyre nucleotides

. 'l' - ¥ # 3 -
1+ aeovalently closed (circular) molecnle, The repeating,ugi
a =g : ' u; -4 T
each compriging three parte: % f b £ TN ANER - S
r .., . i 8 R . R ThT - Dot I - ity e~ i Sl Rl 1
: ’ " o l"f' - . 3 £ 3
L a pentose sugar- that i Deoxyribore, - _:!-:7 :i-'l . .
AT a3 i
- LY '.‘.‘- -
2 o phospliate, and 3 T A £ 2
i - - - - .!- - e e Ll -

AR R P ¢ b SR T A

3. amitrogennus bane
5
I The sugars of nuceleic secials: 1o s ealled pentose ?H "ai-’”*/“ﬂ.\\‘?"
cvigars and hiov five carbon atons. I'he sugars of DNA ' "ci-'\ll' Ii/?'
amd ENA are shghtly different an structure, KNA‘ H H (l.'—rtl "
ritwne sugar s o hvdroxyl group attached to the 2. lllll illl 5
cirbon atom wherens DNA'S sugar, ealled deoxyribose, e
I".'m:rﬁnu

har a hydrogen avnn at this poritiun. 'l'hfl difference  pjyuen 3: The sugars of nucleic acids
Biver nse Lo the names vibonueleic acid (RNA) and
deemyribonuclion: aepl (DNA).

'2" Phe phosphote group consimts of o phosphorus atom bonded 1o four oxygen awmfe -
_""":':: aronps e fonnd in every pudeotide and frequently earry o negative charge, which
b DN e The phosphate proup i always bonded 1 the 5-carbon atom of Lhe nugarin d

nwder b el i
3. Nisrogepsemaining haxey may be of iwo types: a pur‘pc or a pyrimidine. :
TR
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