BIOCHEMIS TRY

UNIT 1 NOTES

®* BIOMOLECULES
¢ BIOENERGETICS
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BIOCHEMISTRY

e The term Biochem{shy s made up of two wordg (Bio + Chemistry).
® In which the tem Bio — refers fo ’Ir'w‘nﬂ ba'nrau’
and Chem{sH\f — ' Chemical reachons '

® Henee, We an sfmpll{ say the study of all the Ichem:'cal reactions
and processes accusing inside. the l|'m‘nﬂ badt/ s known Qg
Btbchemis\'m{.

e The tesm br'ochemfsh'? was frst  introduced by * Car] Alexander
Neuberq .

TImportance of Biachemistry

e To ¥undersmnd al e a’d’uih'es oceors  Inside gur body.

® To anolyze our body.

e To know how living ‘oein%g afe made , how life began ,
how ’fhetf work ond  what  chemiala our body have .

® To diognose the disease.

Rx Pharma Education


Admin
Rectangle


BIOMOLECULES

e Biomolecules are the molecules thal  Occurs no}urally inside the
li\n‘na 0rqonism . ‘
® Gienerally most of the biomolecules Containg, (atbon a8 mapos

element .
® Other than carbon , biomolecules germulty confain H,N,Q, P, S,

BloMoLECULES

Biomicromolecules Biomacromolecules
Amino Acds Psoteins
Nucleotides Nuclerc Acid
Monosacchardes Cﬂlbohydrd-es
Water, Minerals efc. Linds

Biomicromolecules .
8 'ﬁwf are the smollest molecules .

-Theq are the bui!dina blocks 0of macromalecules .
-Thetf are olsa known a2 Monomess'

Biomacromolecules |
-Thef are |arge molecules
e They are made from many Amaller bur'ldfng blacks, .
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TL.’PES of Biomdecules CAcc- fo Syllabug)
There are mainly 4 majos  biomolecvles, Occurg inside ur body
O Carbohydlrotes.
@ Lipids
@ Proteins
@ Nucleic Acid

BIOMOLECULES BuLDING BLOCKS

Carbohydrates Simple S‘t};:]ws

Lipids Foly Acids
Proteins Amino Acids
Nucleic Acid Nucleotides
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| CARBOHYDRATES

® (mboh\fdwkes are 4he most abundant nulvrcdty Occum'nﬂ oraam'c
compounds or molewles i Nalure.

® Carbohqdm‘res are 5|‘mphf defined as the biomolecules Con’rw‘nfng
Cabon , hydrogen and  oxygen In the rako of 1:2:1.

A Thex, are also known as 'Hyd.rules of Carbon .

® Since , most of the (Carbohydrales are Sweet in taste = hence
ey ore also known as ‘ Sugar’ -e-, sucrase, |actose.

e (arbohydrotes are also colled  Sacchandes

Gienerol Formula |2 Cn (H20)p

° C-hemiculk, . mibohqd:ak:s are defined 0% 'Ophhollt’ achve POll;hl/dIny
aldehydes o ketones of the compoundg  which qive Auch units
on hydmhj&is A

Funchions of Cmbahydrohes

® They are the most abundant soure of energy .
o They are Olso used as Stored Torm of energy (glycgen) .

@ Suqurs like ribose and deoxL,ribose forms aeneh‘c ial DNA
and RNA.

® Tha, or used as suqar tn our home . (sucrose )
® They sewes 0% importont  onstitvents in  Connective Hissves .
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Classificaion of Carbohydrates
Cmbohgdm}es are Senemih{ classified 1nto 4 Glegories 3
e Monosacchardes
® Disacchanides
® Oligosaccharides
¢ fPolysacchandes

CARBOHYDRATES
|

Monosaccharides | | Disaccharides | | Qliqosacchandes | - | Polysaccharides

- (lucose - Sucrose Raffinose — Starch

- Fructose — lactose Stachyose — qumgm

— (Golaciose " I~ Maltose — Cellulose.
[™MonosaccHarioes |

e Monosaccharides are the simplc Suqars Of simples% form of
carbth{dml“es.

o They (onnof be forher hydrolysed . |

o Avout 90 monosaccharides are known to occur in nahre.

e They are generally sweel in foste.

e fxamples - Glluwse, Frocose, Gralactose .

Rx Pharma Education


Admin
Rectangle


\ticalion o 0 I

Monosacchasides can be classified on the basis of fuo cafego'm‘es-'

e Based on no of Carbon atoms
e Based on Funchonal G!raups

Based on no of corbon oloms

Trioses [+ (sHe03  ( Gilyceraldehyde )
Tehoses |- (uHgOy ( Erq}hmsg')
Pentoses [+ CsHio 0s  (Ribulose)

Hexoses |- CeHra0c  ( Glucose)
Heptoses [ (zHi0%  (Gilucoheptase )

Based on no of funclioncl qrp

On +he basis of fonchional qrovp ’(’naf are of two types !
o Aldoses ( Aldehyde Giroup )
® ketoses ( ketone Group)

H '-CI =0 (l:'rhﬂH
H—Cl—"' OH C=0
OH—C—H Hﬂ—é“‘ H
H— éI_OH H— I&_ OH
H—(;._OH e fl:— QH

CH,0H CHa0H
Aldoses Ketoses
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[Dlsaccunmoss |

® [wo monosaccharides foms disaccharides or we can £y disacharides,
gives two monosaccharides on  hydolysis .

e In disaccharides , the 2 monosacchandes units cue held bge!'her
by glyesidic bond.

o They are crygtalline, woler soluble o feste and 2weel (n tfaste.
e Example : Sucrose, lactose, Maltose etc.

[OLicosaccharioes |

& Ohgssacchoridr&‘s containg  2- 10 monesacchaside units .
o They qre less sweet and l|ess water Soluble .
o _Example : Raffinose, Stachyose ekc.

[PoLy sAccuarioES |

o Polysaccharides contains  Severol (more than 10) fepeating  menosachandy
units . |

o They contain hundreds or thousonds of monosaccharide units .

o They are generally not sweet in taste

o They are alsc alled Gilycans, |

o Example ' Starch, Glycogen etc.
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o The word Lipid is desived flom a qreek word lipos’ which means
Fat

e Lipids can be defined as araanic substances that are relakively
insoluble \n waker but soluble 1N orﬂum'c solvents  ( Such as ether,
chlorofosm or  benzene ) .

e They are hydiophobic n naluve. .

e Unlike the pmtren‘nf;, nuclerc acid and carbohqdraka , Lipids are
not polymes .

e Fxample ' Fats and Qils

Functions of L:'Fids
o They are used as Stored fosm of energy .

o Cell membrane of plasma membrane is made Up of lipids Cphaspholipts)

o They are the prewisor of hamanes (eq. festosterone , progestson
estogen ) . '

° Tﬁeuf Prouidt metabolic {uel o bodlf

.'ﬁ}gq_r heips in the absoroton of fal soluble vitaming .

o They are used s taste  enhances .
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Classificaion of Lipids

0] Sl'mple Upr‘ds
® Compound Lipids
@ Desived Lipids
LirPiDs
I
Simple Lipids (ompound Lipids Derived Lipids
— Fats — Phospholipids — Steroids
—Oils b= Gﬂqcuh'PidS — (Carotenoids
— Waxes — Lipoproteins

[SimpLe Lipos |

o They are the esters of folty acids and dlcohal.
o The simple lipid includes, fol . waxes and ails

o Fals € QOils . Esters of fotty acids < Qglycerals .
® Waxes . Ester of folty acids & alwhols Other than glycernl.

| rDE.RNEIJ Lipins

o Devved lipids are the suostances thal are derived from  gimple

2 @mpound lipids by hydrolysis
o They do rot resembles fob struclorally bub have fat like poopeSiige’
o They include sterids , (arotenoids efc: IpenrecT
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i_COMPOU-ND Lipios |

o They are the esters of folty acids and dlcohols containing additional
qrovps  such as  phosphote , sugars etc .

o They mainly include Phasphalipids , Gilylipids etc.

e Phosphalipid? - (ontans phosphosic acid

® Glyclipids, - (ontaing Carbohycrates

FATTY AcIDS

e The lonq chain Hydwaurbons which containg  carborylic acic qrovp
of the end are known oy falty acids.

o Faly acide Combines with alwhol (glycerol) to fom fata € Oils .

e We (an A0l that FuH'l; acids are the buildfrg blocks of lipidz .

Classificakion of Falty Acids .
Then( an be classified as follows,

FaTry  Acips
I

Saturated Folty Acids Unsalvroted fotty Acids
’:Monounsa{umecl CMUFA)

Pﬂ|yuﬂ$ﬂlﬂfﬂ-}9d ( PUEA -
Iwperrecl
puamuAcY
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[ SATugaTED FA ]

o These folty aads do not contain any double bond 1n the chain.

o Tﬁeq have hr'/qher melting points .
o They are solid ab room temperalure .
o Examples * Lavric Acid, Palmibc Acid elc.

[Unsaturateo FA |

o These Falh( acids contarn one or more double bond in the
hydrocarbon  chain .

5 Tﬁel{ are liguid at fom temperature

o They have low melting paint

e Example @ Oleic Acd

ques of Unsolufated Falty Acidz

'Honouns&'mm}ed Fatty Acids (MUFA)
& Polqunsabraked FaHL, Acids CPurA)

»'C}ﬁ Ly ?
i
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NucLEIC ACI0

e Nucleic acid are Naturally omfng Pm’mary information carrying
biomolecules  which foms  the Qenelic - malenal.

o Nucleic acid s made from nucleotides .

® Nudestides are the monomess 0v building blocks of nucleic aeid.

® Nucleic acid Is the polymes of nucleokides 0w it Is also known
as Polqnuclenﬁdes.

® Since, it is found in the nudews (nucei) of the el and aadic
in nolure , hence it is known a8 Mudeic Acd.

T'-;pes of Nudeic Acd
O 0NA ( Demfribanucla'c Acid)
@RNA ( Ribonucleic Acid)

| NuCLEOTIDES |

o Nudeotides are the monomesic unit of nudeic aad.
o A nuclectide Is mmposed of 3 units .

@ A Pentose SuHms

@ Phosphosic Acd

® A Nitrogenovs Base
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PENTOSE SuGAR

e Tt 1s a component of nucleotide .
o It named penose because it containy S (arbona .
o fentose sugar is nothing but a  monosaccharide wih S crbon afoms,
oIt is of two Hypes.
@ Ribose
@ Deoxyribose
ton O OH (H:0H
|

l
C

Ny 1/ N
A " Y
| i | I
OH O oM H
Ri8OSE DEOXYRIBOSE

PHoSPHORIC ACID

o1t s also q CUmPUneﬂ'r of nudleotide .
e Molecvlar formula = HsPOy l
e Tt confaing hree hydroxyl group and One Oxygen alom  linkeo]
with o  phosphomg odomn.,
0
i
OH— P —0On
|
OH
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NITROGENOUS BASE |

N Nﬁrogenau& base is the component of nucleotide {ﬂn{m'm'og nitrogen .

o Thee cve two fypes of nitrogenous boge :
@ PURINES ( Adenine, Gwanine)
@ PYRIMIDINES  ( Urasil, Thymine and (ytosine )

- 4

Adenine (mwanine
Purines
1 0 NH, 0
C
. ﬁ o ﬁ 0 H 0
Thymine Gplosine
| PyriMIDINES
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Stoucture of Nucleotide

A nucleotide is made fsom combinakon of Fenlese suqar, Nitogenous
bage and phosphosic acd .

GIENERAL STRUCTURE

OH H

(=)
( Deoxyribase )

NuUCLEQTIOE
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NOTE | . Fentose Sugar + Nitrogenovs Base t Phosphate Giroup = Nucleoticl.
Pentose Sugar t Nitrogenous Bose = MNucleoside.

Or, We @n oy Nucleohde = Nudeoside t Phosphate Giroup .

e The word DNA stands Jor Deoxy nbanucleic Aad |

e It contoing deoxyribose sugar.

e Ni'rrqgenaug Bases in DNA are : Adenine , Ganine , Cq'msin{, Thymlre
® Thelf ore Lﬁuolltf douvble Stranded .

o T ads as genelic malenal < cames genelic (Mormahion .
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RNA

e RNA stands for Ribonuclerc Acid.

o It contains ribose suqav.

o Nitogenous Bases in RNA are : Adenine, Guanine , (ytosine ,Uracil
o RNA is mainly fesponsible for protein synthesis .

-Thetp are ’generolltf singlc Shanded .

e There are mcu‘nly three {'l{pes of RNA |nvolued In prlein synthesis
@® MRNA  (messenges RNA)

@ tRNA  (transfer RNA)

® sRNA  ( rbosomal RNA)
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o Proteins are the most obundant organic molecules 1n the living
sqs%em.

o They @rshitte obout 98 507. of diy celllar weght.

o They are escential for the stuclure, function and  requlation of
body's tissves and orqans.

o Proteins are made vp of smaller units called Amino Acids .

o Amino acds ore the monomers of proeins or we (an Ay proteind
are the polymers of amino acids.

AmMino AciDs

o Amino acids ore the building blocks of a0 aeids .
e Amino acide ore the orgonic compounds contains
- An Qamino Qqroup (*NH:)

- A (amvoryl qroop (- CooH)

- A MHydrogen ofom (-H)

- A Side chain (-R)

o The majos key elements of amino acds are carbon , hydrogen
nitrogen £ Oxygen.

o Although there are about 300- L0o amino acids are known but
shll only 20 amino acidk parlicipates in the  potein formadion |

o Unlike ofher oranic compounds they are foluble In waler,
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H | Hydrogen Atom

Amine~| NH,F—(C |COOM |- (arboxy qroup
Grroup

Side chaine{ R Different in every amino acds

Amino Acd Shudure

Zwitter {onic form of amino acids

o When an omino acid \s dissolved in wales it exst o’ ‘ZwiHerl
ion form C A 2witer ion is a molecle that includex both positive
and neqative charge) .

Cakion Zuitter Ton Anion
(At low ph) C At high pH)

o We (an also soy amino acide are amphotevic In naluze
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Clossificaton of Amino Acids

Amino acids C(an be {lasmﬁed on the baus of two (G%eranmeaf
®© Based on shwchre
® Based on Nutitondl Requrunen]-

Studural  Classificakion
SHUdrurulilf it can be classified info {aﬂcwmﬂ erpes :
® Alipholic amina acidg .

® Alcoholic amino acida

® Sulpher contauning  Qmine acids

® Acidic amino aads

e Rasic amino Qady

e Amolic amino acids

e Neviml amino acids

Nutihional  Classifiahion
On e basis of nutiional requiment, 1t @n be classified Inte
three Co.lfgcmes .

® Fssentin] Amino Acids .

® Non- Essential Amino Acids .

® Semi- FEssential Amino  Acids |

Essential Amino Acida

These amino acidé annot be synthesizec) i our body , so it
s essentidl fo eat fhem.

example - Voline, Levcine, Lysine etc.
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Non- Essential Amino Acidg

Non- essenbial amino acds are those that can be synhesized
by ovr body , S0 it is not esenka) fo et them .

example - Alanine, Glutamale etc.

Semi - Essential Amino  Acida

These amine acids @n be sthesiaed by our bodtr , but
the fote of aynthesis is lesser than the  fequiment .
oxomple - Hisidine, Arginine ek

Pertioe Bono FormaTiON

H H

1 |
= L H— C— OH

' |

R Ra
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Biological Role/ Tmpottance of Amino Acida

® Amh;g acids  Serves Q2 buildfn/g blocks of PEJHH&.

® They olso sevves ag peecursos of hamones, , putines, pyrimélines
vilaming ete.

o fephides have many importont biological forchions they are
used Qs ankbiotics and anktumor agents .

® Some Pepﬁdcs (re required for deloxificakion reachon

o feplides also sewves a8 Neumtransmiters,

* _ﬁ\q’ olso involves in reguluhbn of cell cycle.
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StrucTure OF PRoTEIN

The strucdure of PﬁU’re,r'ﬂ cn be duided Info 4 classes ]TEUEIE._
® Psimary Structure
@ Secondary  Structure
® Terh‘an{ Structure
@ Qualernary  Structure

Pamary  Stucure
This is the simplest level of putein Rfructore. |
Primary Structre - Simply  containg the  Sequenes of amine acd

N a polypeplide choun.

e

Seandary  Structure
Second'af-fl stucvre of Fmo\el'n 15 formed by %ldl'nﬂ £ hur'sh'[g

of amino Qcids .
L X-helx € B P[ah'd sheets

The most common types afe -

=
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Tershmxf Studuse
o Testiany stouctvre of pwteins are fovmed when the twists
and folds of Mndmy shwucure  {olds again to form
0 101360‘ three  dimensiona]  Stwuctore.

Quatemary Stsudure

e [he qua!:emml, stwdure  of Pao’rej'ns s formed bl/ combinadon
of two or more ’reﬂhaly units. |

» Haemoglobin @nsist of two o and two B chaing s the
best example of qw}eamnf Shcture

Ba

Qﬂx,

By

=y

Rx Pharma Education


Admin
Rectangle


Classification of Pootein _

Psoteins can also be classified on the bayis of twe fal-eaazr{e,g,
@ On +he bosis of stucture
@ On the basis of composition

On the basis of stwchwe

On studvral bagis ’rha{ @n be clagsified into two Categovies -
e Fibrous  Pootein
® Gilobulor feotein

|Fibrous Psotein | - They are made up of elonqoted or fibrous
Pa\qpeph‘de chalng which  forms {ibre o
sheet like strucure.

Gilobvlar Pootein [ Grlobular  proteins  are Qenerally  sphesical
in ghape due fo fightly foided polypephie
chaung .

On _the basis of mposition
On the basis of @mposition , again ’tha, a@n be classified
into two @teqosies -

o Sfmplc, Psoteln

o Gjuqated  fiotein
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Simple  Psoteins | - Sirvjﬂu puoteing are made up of only amino
add units {gined by peptide bond
eample . Albuming, Globuling efr .

(onjuqoled Psteina | = Along with amino acids some ofher qroups
ore also oltached In (onjuqaled prvteins |
example * Gilyoopsoteln | Lipopuotein efe.

Immﬂance/ Bdogical Role of Ptein

e Plu‘sma Mmembstne pmtein& rej_:luloles the ’rltmsrea‘ of substne
olenq Cell Qctoss  Cell membmne .

e Al reeptors are made Up of Fruu'refn&.

® Al emymes Qre made up of puoteins.

e Al .ontbodies Qre prolein in nofure

e Most of hamones are pctein in najure

® Haemoglobin s 0 putein  casmies O in blood |

® Adin € myosin afe pwteins help in muscle contrackion .
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BIOENERGETICS

® The tem Bioenergetics is made vp of fwo words "Bio t Energehcs’
- Bio — \Life or Li'uinta ben‘ng
- Energdf(s - Si'Udl{ of Eneratf.

® Biomerge’a'ca IS rlnihinﬂ but the study of change in energy takes
[i;are dmsinﬂ bl‘alogico.\ reachons | | |

® The term Bicenergetics (an also e known a8 Biochemical Thermodynamics,
® The sum of all the chemical reackons takes place inside a h'w'nﬂ
Gr%anfsm is colled Metabolism .

[PrincieLe OF B1OENERGETICS |

o Bigenergelics ( Biologicol enerqy transformalions ) Obeys the law of
thermodynamics .
o Now there are basiolly 4 laws of thermodynamics .

~Zeroth  Law
~Hst  Low
—Second  Low
~ Third  Low

e But Bigenergetics mcu'nly focuses on FRrst law and Second Law
of thermodynamics .
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© hest law Of 'Ihexmodqnumu'cs
The first law of themodynamics is based upon the Poinciple of
onsesuahion of EnE!Hl{.
Acording to s | Enera\f @n nether be Crealed nor be dESlTOtF\:I
but 1t con onlcf be tansformed from one form fo anothers.

@ Sewnd Llaw of Thermodynamics

A(rordt'ng to the second law of thermodynamics “Tn al nalural or
Spontaneous, process , the entrapy of the Rystem always increoges .

[ReLaTionsHIP B/w FREE ENERGY , ENTHALPY , ENTRORY |

() Enl'hﬂllll! _

e Enthalpy is defired s amount of heot taken or wekosed by
a system dum‘ng a chemico] poocess.,

e The change (n enthalpy 1s denoted by AH

Nﬂlﬂ, IF AR — Nfﬂah‘Ue

- Heot / Enerqy  (eleased
— Eaothesmic reackon
—~ Spon’ranmus Process

J¥ OH — Positive

- Heat | E““ﬂ‘f absorbed
~ Endothesmic  reaction
— Non - Spontaneous  paocess
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® Entropy
o Entopy 1s simply defined as measurment of  fandomness [ disordes of

the System
e The change n entropy \s denoted by AS .

Now Tf AS |s Fosthve
I:Randomness Increases

Exe Spontaneous Process

Tf AsS Is neqalive

Randomness  Decrenses
Non- spontaneous, Pocess

® Fiee En

o The fiee energy of a system fs defined os energy that 1S ac{valhf
. quailable to do wosk

o Tt 1s olso known as Gibb's Free EnETSl!.

o (hange in Gibb's Free energy Is clenoted by AG

Now | It AG s Neqohue

Spontaneous. flsocess .
Fexothermic / Exergcm'c Reachon

T AG is FPositive
Non- spontaneous process
Endothesmic / Enderaonic Reachion
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Relationship fomula bjw Change in Free Energy , Entholpy € Entropy
® Most of the binlsal'ml reacions occurss under @ constant  tempernure

and  Constant pressufe .
® Now 0 (onstant tempemture and (onstont pressure the fécﬁormip

between Grbh's Free Eﬂﬂ'ﬂlf, En?holptf £ Eanpy @n be defined bs,
Policun’ns expression -

AG=AH-TAS

Here, Tn the obove Fomula.
® AGr = (honge in Qibb's free energy
® AH = Chunge In Enhalpy
e T = Tanpemture Cin keluin)
i Chﬂnse. in Enhnplf
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Difference between Exothermic and Endothesmic Readions,

ExotHermic REAcCTIONS

EnpOTHERMIC REACTIONS

® Exothesmic feactions represents
Q spon%aneou& process .

® Exothesmic reackons releaze
heat enerqy to the
5urmund1'nax :

w Tﬁai do not need energy fo
begin he reaction

® Entopy of excihesmic readion
increased  ( positive)

® Enthalpy of exothesmic feadin
1S negative

® (Oubb's Fee Enen\w of exothem
teackion 1s al negaHue

° Th&, are also known Q&
Exerqonic Reachons.

® Endothesmic feachons (epresents
Non - spontaneous  pIOCESS .

® Fndothesmic reackions Qbsorbs
heat  enemy fom the
Surmundinfa,% :

® They always need energy fo
bea‘m the reachon |

® Entropy of endothesmic reachon
decreased . fNeaaHue)

® Enthalpy of endothesmic
reaction 1S positive .

® (nibb's Free Energy of Endethermx
feactions Is all.umj«'s positive

o M are also Known Q3%
Endersonic Reaction

Gnibb's Free Enerqy

;

=]
3
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| Repox POTENTIAL |

® The term Redox Polentiol Is made up of 4wo words ‘Redox' €
" Potenttial '
® Now Redox — Reducon t Oxidakion.
(Gin of e-) (loss of e-)

® Redox FPotentiol |s also known a8 Oxidahon - Reduckon Fotenke .
® Redox potentiol s simply a meawre of fendency of a redox
Couple {0 donate 05 axept eleckons under stondard conditions, .

What s Redox Cauple ?
When a substance exists in both oxdizd and redued - state
then the pour is called Redox (ouple .

fangle * - NJADT/ NADH

4 {
Oxidized Reduced
Form Form

Two (onditions of Redox Potential

o | Negohve Redox fotential | Gireater tendency. to logse electrons
o | Positive Redox Fotentid |- Gueater fendency to acept elecons,

Mote :© Electron alwm*& flow from negalive redox Potenh'ol ko

e —

positive redox potential .
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| EnerGw Ricu Compouns

& 'ﬁiet{ are also known as High- Enemy compounds
o Those compounds which releases ot least 05 more than % Cal/ mol

energy ot pH 10 are known Q% Energy Rich (ompounds .
® Now, Sine most enerqy fich compounds Contain phasphate Qroup, hence
they are olso known a& High Energy Phosphotes .

o Now (ertain oOther compoundg which liberates less than F0 cl/mal
eneyy are teffered s Low Energy (ompounds.

Classificotion of Energy nich compounds
There are basicully tive {ypes of hiﬂh enGSY or Emrsy nch mwpouxﬂ&.
© Ryrophosphates
@ Acyl Phosphates
@ Enol Phosphates
@ Thiol Esters ( Thioesters)
® Guanido  Phosphotes

Pyrophosphates

o The energy bonds in pyrophasphates are acid  anhydride . bonds .

o These bonds are formed bt/ the (ondensadion of Qeid qfoups ( rmu'nly
Phasphom'c acid )

o Bxample © ATP. (T hos tuo high enagy phasphoanhydside bonds)

— =P HP HP
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Acyl Phosphotes | -
® The high energy  bond in this compound s formed by reaction
< between carboxylic acd group € phasphate  group .

* example - 1,3~ Biphasphoglycerote .

Enol Phosphales

® The h%\;ﬁmenagv bond  present here (s enolphosphate  bond .
®T Is foomed when phosphote Qroup altached- to @ hydroxyl

Qroup which Is- bonded t0 a carbon  alom hm;‘nﬂ clouble bond
® example - Phosphoenolpyruvate

Thiol Esters

e In this compound there 1s no phasphate Qroup , instead it has
high enerqy thioestes bond . o

o Thicester bond fesults from the (feackon belween #hisl and

@rboxylic acid qrovp .

® _emmpk_: Acetyl (oA

(rwamdo Phospha!:a&

® -Wlﬂ, are also known a% Prmsphqgem,.

® The high energy Dond here s auam‘dfne phosphate Donds, .
® eample.  Phosphocreatine
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CLass Bono EXAMPLE
Pyupospholes | - c-®-@-® AP
0
Aay! Phosphates - (121 = 1.3 - Biphosphoglycerate
—CH
Enol Phosphates I Phosphoenol -
¥ ~L~=0 Pyrouade,
i
Thio!  Esters -C-S8-R Acelyt (oA
1 |
Guanido Phosphotes |~ M~ Phasphocreatine.
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LATP]

® The full form of ATP s Adenasine Tri Phasphate .

o Tf is a mulhfunconal nucleotide (oenzyme .

o Tt is the most important fom of chemil energy in all cells.

e It 1s also known as Energy cuwsency of cell .

o It s produced by  phasphory lahon ond cellular  respirahion .

o It \s ysed by enzymex and structural  peoteing fn many cellular
PFDCESS.

® (Jne molecvle of ATP contains 3 phosphate Qroups .

Stucture of ATP

N \
c 0 o <1 )
| %

| 1|
Oh On “OH

Phosphate qroups H

H
OM On
Ribose- Suqe
| |
l L1 Rdenosine
| '-'lndmoﬂhc Monop hosphae

l L Iddm'ne Diphosphate
| L" Adenosine T'-*P"Dq:hﬂc
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® The -energy from ATP 15 releosed by breaking of  hign energy
phosphoonhydride  Donds via  hydrolysis .

o ATP + Ha0 — ADP+ Pi-
® ADP + M0 — AMP } Pi
o ATP + H0 — AMP 4 PPj

ATP- ADP (ycle

Energaf Enersl, E}T
from food Cellular work, -
(qlucose) -

Biological Sigificance / Funchions of ATP
® ATP 15 the bigaest soure of en within all livng Orgamsm
o Tt 15 used inbﬂ’rgt muacle -(‘onirud?:?z. 3 5 -
oTt is used 1 adive frangport Qcross @l membsane
Tt is used In Impulse fosmalion.

Tt s used In the melabolljc processess .
o Tl is the precusow of ¢ AMp
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cAMP

® cAMP known a8 (ydic AMP s a cydic nudehde

e The ful fom of cAMP s cychc adenosine monophasphale .
o Tt s synthesied fom ATP under the infivence of ADENYL CVCLASE
e Tt is a type of secondary messenger.

04? \ CAMP Structure

Biological  Stanificance

o Tt works 05 sewndary Messenges which helps i intfaeliular signaliing.

o The hamones are unoble to pass through plasma membsane thai's
why they fequire Seondary messenges lke CAMP.

® AMP binds fo fon channels and fequlates the passage of specific
lons through it .

o Tt also helps in adivation of prolein kinase enzymes .

e Tt adivates the (a- chamnel .

?

Iwpereecl
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