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MeTABOLIC PATHWAYS

® Metabolism in plonts fefere to all e compler <l of chemical
feachone that oawr within plant el o mantain life , g
£ \“ep'ﬂ)d

® Melabolic fathwaye i Plants refere to senes of  Interconnected
Diochemicol feachons, i plant ez, Where 0 Sperific molecwle
IS convertedl through a Seres OF stepz Into anothes  Mdlewle .

® Metabdites are small wmpounds thot are intermedlittes 0
end producks of  Mmefabolic  processes in h'w'n% orgcmism_

Tyees OF METABOUTES
Metabolites are of two fypes :
Q) Pm‘mcm, Melabolites
@ Sendary  Melabolites

PriMARYy METABOLTE SecoNDARY  METRBOUTE

¢ These are the melabolte s ® These are the melaboltes {hat are

thot are directty iuolved not esential for (Jmu\‘h 2
(tmw’rh L2 deudoPrnenF of development of organism
I

» 1ha, playj cenrruj ole in basic | ® They ate often bypsoduds of
metabolic - pathuay paimary Metabolizm
® fxam le su/qajg amino aclda o example A'kdhd& GWCOQKiC S

lipid elc Rawanoidg , Toanning ek .




LSHIKIMIK Acio PATHWAY I

* The Shikmic Add fathway 1z 0 melaboic palhwax/ for the
biogynthesis of certoin Aromatic Amino  Acds  ( Phenylalanine
Tyrosine Tn/plbphane)

® Shikmic Add ig2 @ l@{ inlermediote (n thiz pthwm/

® The pathway  ocaws, in - plonts 2 certaln mlcmor%angn but ot
in animale, .

Key STeps
The potwoy  hae R)HOwl'n% key StepR -
@ Stmﬁn% Mafenal * The poth oy beging with Phosphoenolpgpuva}e

¢ PEP) and Enthrose 4 Phocphate

@ _(onversion : Though @ series of  enzymolic Feactong, , these
Subgz:lles ore  onuetted Into  Shikimic  Add

() Further Renctiong @ Shikimic  Acid  und additiona)  frangformadiong
1o pwdue the 3 Aromadic amino acids i€ -
Phenylalanine , Tyrsine , Tryptophan .
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Impormant key Sters In Swkmic Aco PamHway

The shikimic acid Pa}hwcu’ is crucial for the biogynthess of
aomolic amino  acid& I plons, fungf 2 some badenia , Here

are ka, Jeps

O _Fomalion 0F Dehydloc';w'na}e.
The pothuoy be(}x‘ng with  condenkahon of Phasphoenol ptfrvuafe (PEP)
€ Eythose 4 PﬂOSPhak CE4P) to fom 3- Dehqdroqw'nafc na
the enzyme DAHP Synthose |

@ Reduction To Shikmic Acid
3- Deydroquinate is then @nverted to  Shikimic  Acid Jrhroug)n
0 seses of  enzymafic feacions, , including the adion of
3- Deh\,qum‘na}e dehydiatase €  shikim dehydfogena&e,

@ Fomation Of  Chonsmic Acid
Shikimic - acid - undengoes futher trongfommaliong to  pooduce
Chomsmic  Acid via the achon of several enzymes l‘ndudl'ngq
Shikimale  kinose 2 Choismate  Synthase.

@ Bl‘osvnﬂ)esis OF Atomakic Amino Acids,
Chofignic  Add seves @y 0 poewrsas fos - Ayninensis oF
3 aming  Qdda

* Phenylalanine
o Tu rosine

* Tryptophan




SIGNIFICANCE

e T} is cuciad for Produdal'eh of aromakc amino acide Tle. ,
Phenyalanine , Tyrosine £ Tryphophan

® The potuwoy leods fo synhesis of  impostant Secondary
mejaboliles , induding., Aavanoidz . Alkaloids - etc .

® Amaic  Amino Alide derved fiom thiz Pa!hwm/ are Uil
fos plant  gouth ,,inﬁuendncdﬁ processes such o%,” cell diuision
< differenhiahion |

® Shikimic add & 0 poeusy for aypihess of vorow phamaicy|
produds . Ankivirod dm%z ek.




ACETATE PATHWAY

* The acetate pathway . also known as octyl G- pathwoy
IS a key Pamihrabccl:l,r‘c foute nuolved 1IN the gqnmzsiswcz
boeokdown of  Acelyl G-A , O Coical Moleawe i Celluorr
Metabolism -

* T is aleo one of the impartant pothovay for aynihesis of
different  types of Sewndary - Metabates

_Routes For Acerate Pamuway

Thete are two main Toute of acetade PaJh :
O Actote  Mevalonote folhway R
@ Acelate  Melonate Pa}'muax/

| AcetateMevALONATE Pﬁmwnﬂ

* The acelote - Meudonale pathway s @ bibgynthesis pothuay
audal for the  ynthesis of  cholestero| |, Stemid homones <
other isoprencid  (terpenoidz) -compound .

o The pothway stots From Aclyl -GA and  proceads  hiough
Seprn| depr 10 PUOdUCE Mevalonate , which Is  eventually
@nverted (nto isopsenoid units  like  Tsopentyl ~ Pyrophosphate  CIPP)
and  Dimelnylallyl Pyrophosphate  Comare) .
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Key Steps IN Acetae MevaonaTe Pamnway

The acetate  Mevalonale pathway 15 crucia for biosynthesis of
ISoprenoide € Sterols.
Here afe main 2epe involued :

© Actyl OA formation
Ayl (-A 1s genenled foom breakdoun Of Corbohyatafe ot
<€ protein’ .

@ _ (dndensalion
Two molendes oF Acelyl @A ndense to foom  Aceloacetyl - (oA
©falyzed by enzyme  Thiologe.

® _fomation of HM& @A

Acctoacetyl @-A (ndence  with onother Awelyl @A to foom
5 - Hydrexyl - 3 - meltylglubaryl- @A CHM& R) |, facilitakdl by
HMG ORA  synthose .

@ _Reduction to Mevalonate
HHG O©R fedued fo Mevalonote by the enzyme HMG - (oA
reductase , Which is a Key re%wwnm/ Skep i podhum/

@ _Phosphorylation of Mevalonate

Mevalonate  Is Phosghorqlalaﬂ fwie b foom  Mewlonake - S -
Pyrophosphate.

©_Decarboxylakion
Mevalonoke - 5- Fyrophosphate underqoes dlecarboxylalon o produce
Toopentyl  Pyrophosphate  (TPP)




Tsomensahon

PP @n isomesize fo foom Demethylallyl Pyrophosphate Comapp)
Fomaton OF Gerany! Pyophesphate

IPP & oMAPP condence o foom  Geranyl Ayrophosphate

Fomation Of Famesyl Fyrophosphate

Grerany|  Pyrophosphale  ondenze  with Tpp o foom Famesy!
Pyrophosphate -

Synthesis of Squalene

To H¥Y molerujc' condense o foum Squolene , Which a el
b & Senls.

chlizuh'on 2 Modificahon

Squalene - undefgoes  ydlization 2 futhes  modificahong o procluce
Sterols R other isoprenoid - Compounds .

SIGNIFICANCE

o Tt is quaal for producing, 1Sopenokd2, | which ndudes - eseenfal

molecles like Terpenes |, * Quctencidk € Sterid  Homones, .

® The pa}hwaq lead? 10 cholesterol fsqn‘rhesl's Uikl oy @l

Membsone l'nfeq:vﬂ\{,, hormone praduction & guerall  celllay
fndiong
key emaymes in thic pathway | tadosly HMG @A fedudase

serves (8 reqmalvw point2 and are inrgdx for  Cholestuo| -
|0uoenn% dru%&



[ Ao Aco Pamiway_|

Amino  aade afe organic - (ompounds - containing.  Amine € (arboxy|
Funchionol Gmoup | alon% with a sde chah qroup pedific fo
eadh amino add.

Amino add  patuay s set of - blochemicol paihwm/ fhiough
which amino acide are ced .

Al amino adda are denved fsom Intemediate Gllycolyars
(e Add  Gde of Pentose  Phosphote Paihmay_

Wherens  most  baderia 2 plants @n - Synthesize all 20 amino
0dds  fequed fos  pooteln Zynthesis , Humang o anly  ynhesas
Dalf  of them.

EscenmaL AMing Aciog Non FosenmaL Amng Acos
Arginine Alanine
Histidine A sparaging.
Tsoleycine Aspﬁra}g
Lysine Cystelne
Methionine Gilufamade
Phenylolanine Gilutamine
Threonine. Gilycine
Twpfbphcm - Proline
Valine Serine
Leucin e TQ[OSI‘O <




Gilycose

}

Glluwse 6 Phosphate — fbose - S - Bvosphak

4

E'wlhmse'-l Phog-e— 3- Phosphoglqcerde HiShdw
h ok
Shikimic Add P|* +— Phesp ofn bl ot C_L_l
Y | Pyrate Gilyeine  (ystiene
Phenyladanine |
Tyrosine \ — Alanne
Tryphophan Girate Valine
TSoleycine
Gine Add Leucine.
Oxaloacetoke Gycle O - ketoglutarate
b v
Aspartate Gllulamate
' /
Aspwog;‘ne Glukamine
Methionine Psoline
Threonine Afgi'"""k

Lt/sn‘ ne



LINuesmmnon Or Bioenemic Stumes I

Uonows.  Trtemedhakes and steps that are involved I biosyntheh'c
way 10 plants @n be Inveshqated by following fechniques
, ey 10 p goted Dy Tolouing. dehniques

racer Technique
® Use of lated OWan & fisaues
o &mﬁin% Methods,
® Ueof " Mubant Straing,
® Enymalic Studies

[ TRacer Tecmave

* Tracer Technigue iftwolues e use of rmdigadive istopes that
dre Cuoa) In b|'09ene|ic dudies o frack € undergtand  Vanous
blologial Processec 0 Moleawlor € @llulas Jevels .

® Radioachve isoio(:eg Py a cucial e In blogenehe  Shidlrec |,
‘cu'dn‘n% the unda%’«mdlh& of bl‘ologoh‘cal pocesses of  moleclogs
evel .

® Their "umq,ue poperties Allw  fesearers, fo face € Visudlize
@mplex  blochemicod Pcihmcn/s.

Iso!npes

° IgomPes are mode up of two wosde , Io— same & Topes — Place

® Meang %ey Ocupy  Rame plae fn - periodic  table fe. hcw‘m%
same  ofomic  number  but differnt  alomic Weight-

o M 2ame. 1o of PDOk)n but different numbers of  Neuhon .

® Exampe : ¢C*, (C® ™

1
1H U 1H2 liHs




Tuees OF Tsotopes

Igo’rope ore of mainly two fypes

0 Radioactive Ieotopes [ Unstable Isotopes
@ Stapie Tootopes

Radioactive Teotopes

® In (odioachie Isotopes , Neutron £ prolon  combinohion 13 very
unctoble. in Nofure 2 have exces enefgy

® They emit rodiokon in the foom of o, B @ Y potides -
03 they deccwy Il Moze  Zoble fosme

® They are the Ones Used foy  biological  Inveshgodion
o EX?MP\C : 3§, MC , 35 W] eo’gl. %aho

Stable Tsobges

* They ore slable [n Nature
® They do not emit rmadiahons .
® Example : 2H, 3C, SN ek,

STers Invorvep IN TRACER TEMNIGUES

® Preparation of Lobelled  (ompound
® Tncorporalion Of  Lobelled  (ompound

® Seporhon & Icolohon of Labelled (ompound
® Determinoion of Nodwa)  Medobolites




Prepmqﬁon Of Labelled Compouncl

® for biologicl inveshgahon. ffat we.  prepared  labelled  compound
bldN Usm%\ radioachve l;ogms of  sfable  Isotopes -

® Most commonly , we adachve cartbon € h )

® The fadacie ishtopes used fo5  poeparakion of labelied
Ompounds  Mut  have lng. half life .

® They ghowd not doma9< T fissw gyem

Incorporation 0f Labelled Compound

*In e ctep, we bosically ingert the labelled  ompound
In P\an*s art
® The Preqsos howd rend o Netessary Ste of Synthesic 1n

Fere o
o There are different methods 08 follows

@ _Root Feedin%_: Thic method 12 preferred in plants in - which the
ots are the sites of b|'om,n’rhesis €q- Tobaco

@ _Stem F&d:‘ng_f_ In ths labelled @mpoundz, adminigered into
the plont through Stem as o Solahon fosm

@ _Dited B}jech'on: This method 18 prefeﬂed fos plants haw’n?\
Mollow  2tem €9- OP'um (

@ Iefholion * © In s a theend j2 diawn thiough the  gfem
which 15 dippecl into  fadiaacive ~ Rokdion

© Sggﬁn%f - In the method ©mpounds  have been abssbed
Qfter bdnc* gpiayed 0N lewes .



_5€pamh'on < Joolohon Of labelled (ompound

for separahon & Icolabion | different  methods are usad deperdt‘nca“
On nolure of drug. € fk Souses.,

® SoRf Ticues @ Infusion, Mocerahon

® Hodl Tisses :  Decoction 2 Hot  Percolahon
® Unomanized Drug. ©  Maeeption  with  splvent
* fale v Folers - Solen)-

Oelemninolion OF Nature of Melabolite

The {bllowm% different types of delechnn are ted
detevmine fhe Nalure of Mefabolites

o Glel‘(azr - Muler (ountey

® bqwd &cinkillakon  Chamber

® Tonizahon  (hambes

* Masz Spedmprotmeles

® NMR  Spedophoto meles

o AIﬁOIOdl'O%raphl/
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