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LBtosuNTussus OF Purive NucLEOTIDES

There are maihnly two methods of brosynthesis of  Punnes |
® De Nowo Panwmf
@ Salvage Pa}hwm{

De Novo Pathway

e Tn denovo Polm:wf purine nucleokides are Synthesized not
free Pun'ne bases

® Ribose- S- Phosphate Used 0%  precursor I de nouo Pa"’“"“f :

o - D- Ribose - S- Phosphate

ATP
omellt l PRPP Synthase

S- Phosphoribasy| - &- Fyrophasphate

Gilvtamine + H20 l 1 _
Gilutamote + PP J PRPP Glutamyl Amidofransterase

S- Phospho - B- D- Ribgsylamine
Glycine + ATP - P
ADP + Pi ) l Phosphanibosy! Glycinamide Synthase
Grlycinamide  fibosyl - S - Phosphate

s Nm'gfhu"" ?{Fl Formyl fronsferase

Fomylglycinamide fbosyl - S- Phosphate |

(lutamine + ATP Ha0 ) l Synthase
(lvtamote + ADP $Pi

Formylglycinamidine ribosyl - S - Phosphate
AT 3 l Synthase

S- Aminoimidazole  fibosyl P Phﬂgphafc

Rx Pharma ﬁducation Galiuwes

------



5- Aminoimidazole rbosyl - 5- Phosphate
C0x —-l (arboxylase

5 - Aminoimidazole carboxylate fibosyl- S- Phosphote

ASIIUI’H!‘E{' ﬂTF) l SLF\“‘OSE.
Aop t Pi
5 - Aminoimidazole 4 - Sucdnyl

Corboxamide nbosyl - S- Phasphate
Fumarate *—l Adenosuccinalelyose

5- Aminoimidazole 4 - arboxamids
fbosy! - 5 Phosphate

N'¢- Metheny! THF l Formyl fransferase

THF
S- Formylaminoimidazole 4- Carboxamide
ribosy! - 5- Phosphate

Hs0 *—l Cyclohydrolage

Tnosine  Monaphosphate |
l |
A[ * &W)l Adenylsucinate  Synthage Nnor)lmp Denyclrogentse.

Gop + Pi NADH
Adenylsucinate ' Xanthosine  Monophosphate
; Gilutamine (qvancsine phosphale
fumarate < l Adenylsuccinoge - 014.) l Sqni‘huz.ef.)
Adenosine HOMPhcsphult‘ Ganosine  Monophasphate
( AMP) (Gm™MP)
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So.luchc Pathway For Purines

e This Pol'hwwf F;roufdes purine nucledtide for the fissves which
are  Incopoble of their biosynthess by denawo Pa}hwasf,

e example : homan brain  hos low levels of PRPP amidotransferase
£ olso RBGs (annet synthesize 5- Phosphorims.ylﬂmfne_

e Now thece Hssves mainly dqxnds on  Soluage PGJhLuo,y for

urine  nudleotide sl,nfhesu's.
@ %u‘s Is much su”mpler Q requfred less enery .

Adenine  Phosphoribosyl Tronsferase
deni »
i

PRep PPi

Hypoxanthine  Gluanine

Phosphoribosyl  Transferag
.t

PRPP PPy

Hypoxanthine Glyanine

Phosphoribosy!  Transferose .
N

PRPP PPi

Hypoxonthine

Rx Pharma Education



BiosunTtHests OF PYRIMIDINE  NUCLEQTIDES

Blosynihesis of pyrimidine nucleatides  occured by 4
© De Nowo Pothway
@ Soiuu%a Puihwcu(

De Novo Pathway
o The pyrimidine fucledlides are
® (yhdine  Monophosphetke
@ Undine  Monophosphate.
® Thymidine Monophasphale.

o Untke the synthesis of Pun’nc nucleotide , pyrimicline fing 1§
made fist € then altached fo nbase Phosphul'e,, which 1s
donated by  PRPP.

0, + Glvtamine t+ ATP

QATP F o
QAP Pi J 1 Carbamoyl  Phosphote Synthese 1T
Cabamoyl  Phosphate
Aspadtic :lcrd ) l Hspcuta&e 'ﬁansm:bomqloac
Carbamoyl  Aspartate
N::‘: ) l Ditydroorotase
Orotake
Prep

. p) l Orotote.  Phosphoibosyl Transferage.
Oritidine  Monophosphate

Confinves

Rx Pharma Education



(ridine.  Monophosphate
(02 4 1 Orotidylate  Decarboxylase

) Undine  Monophosphate

A%TPP D l kinase

UDP (Undine Diphosphate)
l

ATe [ ' MADPH Ribonucleghicu
Ap # l inoa Nmpr)l Redluctase
Uridine. Tiphosphate  (UTP) Deoxyuridine  Diphosphale. (dvop)
Gllutamine ATP —-l (TP Synthage Pg? J l
Gylidine  Triphosphate (CTP) Deoxyundine  Monophosphate (dump)
NS, N Methylene THF l Thymidylak
THF / Synthase

Deoxythymiding Monophophate ()
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Salvage Pathway for  Pynmidines
o=\ / ]

ATP ADP
. R
Uridine . + | UMP
Undine Cyhcline. kinose
Cytidine » |CMP
S
ATP ADP
ATP \__,JADP
Deoxythymidine > | TMP

Thymidine kinase.

ATP s ADP
Deoxyeytidine —> | dcmp
Deoxycytidine khose
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Structure OF DNA 2 Rnp

DNA |

o The word DNA stands for deoxyribonucler‘c aad .

e Tt (ontains Deoxyribose Suqar.

® DNA s made up Of monomeric units Called nudleotides , hence
It 1s polymer OF Nucleotide of  polynudeotidle .

Components

® A DNA molecule (onsist of dowble stranded nudeic acid chain
which is linked via hydrogen bonds with bose paits  projecting
Inwards

® The hydrogen bonds altach only to specific base pairs clependling
on ‘e studvre of four bases

o The Nitrogenous bases in DNA are :

@® Adenine

@ (anine

® Thymine

@ CGytosine

o The sugar PhOsphu}fe qroup attaches [n an allemate arrangement
o The deoxyribose Suquis binds with phosphodiester bonds

o Some common types of DNA are

® 7- ONA

@ RB- DNA

® A- DnNA

® C - DNA

® D- DNA
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DNA Double Helix

® The double helical studure OF -DNA  wos propased] - by Aames
Wakson and Frands Cnck \n 13953 € also qot nobel prize n
1369 .

® The two skands of DNA are ankiparallel to each Other

Funcions OF DNA

® DNA geves s Qenelic material n h'ur'ng bef‘n_g.

® DNA  (ury Spet:iﬁ"c informalton to an individual .

® DNA moleles poude  genetic nformadion  hich  Implies o
choradteristic  feature of a ll'un'na orqanism .

o Tnformohon of all  cellular Pm’cefn 2\ nthesis Is camed b:{ DA |

e The parent fransfer fts ONA to the offsping , o the
\nformation  moves fom  one generuhbn fo another.

e DNA molecle hos the (apabiﬁhf of  replication 2 frnscription
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RNA

o The word RNA stands for  Ribonuceic  Acid .

o Tt wmntains Ribose suqar.

e Studure of RNA s simlar to DNA it s also G polymer
of nucleotides.

® RNA Ih 0 @l s Presen'r in amount 10 Hmes more than that
of DNA, beawse RNA perfoms large no - of (ellular fonchions,.

_(omponents
A RNA molevle  consist of St'qgle stranded nudelc aad chain
The nitrogenous bases in RNA are :

® Adenine
® (luanine
® G{tnsine
® Uraal
Tures OF RNA
The three major fypes OF RNA ar !
© Mescenger RNA
@ Tiansfer RNA
® Ribosoma)  RNA
Messenger RNA

o Ts @ composition is about S-{oa7.

o Tt s sqnmesized in nudeus,

e MRNA hos high Molevlar weight with a  short life
o MRNA OF eukanyotes are More  stable than Prokaryotes.
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Transfer RNA

® Tonsfer RNA @ntaing obout H-80 nucleohdes
® Its @l composition r's about 40-207:

® The studvre of ERNA | resembles that OF a dever leaf .
® tRNA ntains mcu'nly four ame with a  bae pars

Ribosomol RNA

o Iis cel (ompasition is  about SO- 80 7.

2 Thelf are the Far:l-my of Pr(lfefn Aynthesis .

® The rRNA hox two subunits S0s @ 30s | these subunits
together form Fos  fibosome

"
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Funchons

® RNA molevles are less stable fhan  DNA molecvles, In some
ofonism RNA Mdecvles ako @y - Genelic intormakion

® The - RNA dransport spedfc amino acids to  Nbosomey

o The r- RNA provides sirudure] fomework 1o ribosomes.

o The m. RNA  (ames Qenelic iformation  from  nudevs o nbasomes
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DNA RePucATION

® Tt s the process in Which DNA makes mulhple copies of ikself

® Tt isa bidogical polymensation, thot proceeds n the  Sequence of
inikalion , e!onﬂohcrn £ ‘temination .

® THis on enzyme cotalysed feaction .

® DNA folymerase 1s the Main enzyme i the fpliclion process

Models Of DNA Repll'cahbn

There are bosically 3 models of ONA replicalion *
© (onservative Model
®@ Dispessive Model
® Semionsevative Model

ﬁieps of DNA _Replicotion

There qre mainly 3 steps ivolved in fhe proess of DNA feplication -
® Initiction
@ Elonauﬁon
® Temminahon

TNITIATION

® DNA replicohon demonds 0 high degree of acuracy Dbeawse even
0 minvte Mistake would Tesulk 1n mutotion® . Thug , replicadion  cannot
intiate vandomly of any point in DNA.

o To begin fhe process of feplication there (s a  padicular region
(olled onain OF feplication , this Is the point (where the  replicotion
onginodes .
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® Rephcation beqing Wit the  spolting of this ongn {ollowec! by
the unwinding of two DNA shands .

® Unzipping of ONA sirands in fheis entise length 1s ot Ff:agr'bu.
dve to hign enerqy input.  Hence |, fisst, a feplication fork 15
creafed Catolysed by helicage enzyme that  Unzips the DNA shrndy,.

ELONGATION

® As the stands afe separated , the Polymercge  en2ymes start
Synthesizing the mplementary Sequence In  each of the Strands.

® [he parental Strandt  will act o G template for  newly 5qn+hesﬁsihﬁ
dawghter  stronds .

® It is to be noted fhat elongation [s unidifeckiona) ie DNA fs
olways polymensed only In the S'to 3" dlirecton .

e In one stand it i1s @ntinuous . (olled continuous  replicoion  While
in other shand it Is discontinuous , coled diswntinuous  eplication

® They occur % -Fmgmmis- alled  Okazaki  fragments .

® The enzyme (alled DNA lignse Joined them loter.

TERMINATION

o Teminokon of feplicaion Ocars in different ways in Clifferent
Ofganisms .

® An enzyme, @lled ewonuclesse femover all +he  RNA poimers, o
onginol siand ofter the formakon of continuous € chsconkinuous,
sttonds .
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ONA Pnmase
fNA Primer

Lagg ing
Strand

leading

Helicse

DNA Repucanon ]

EnzyMes JInvolvep IN DNA REPLICATION

DNA  Replication i a highly enzyme dependent process
There ore 30 mony emzyme inuolved tn DNA Replication 0s follows *

©_DNA _Polymerase
et heps in palqmen'mh‘on , blyses € mgulan‘ses the  (uhale ploces
of ONA replication with Suppost of olher enaymes .
® DNA polymernge is of three fypes '
() ONA  Polymeroge T
(i) ONA  Polymerage IL
(i ONA  Polymerage L

(@ Helicase
Hecase Is the emyme that umeips the DNA standg by

breaking the hydrogen bondz  between fhem |
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Q) h'guse
Ligose Is the enzyme Which joing the okazaki fragments fogethey
0? discontinuoug  DNA  stand® |

@ _Primase
The emyme helps n the aynthesis of RNA  primes.

® Endonudeases

These produce G smslt siranded or double Stranded cut In a
DMA  malecule .
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