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MeTABOLIC PATHWAYS

al the complex et of chemical

feachiong thad o within Planr el o mantan life gpouy

® Melabolism in plants feferz {o
£ fepyuduce
® Metabolic fathw

in Plnts refere to senes of  intercomnedted

biochemical reachong, in plan% ez, , Where @ &Pedﬁ‘( Molecwle

IS converted  fhrou g@h a Seses Of st
all

® Metabolites are

Into  anothes Molecule .

om ounds M are Intemediotes 0¥

end paoduc%s of metabohc prcesses in humrj. Organmm

Types OF METABOUTES

Metabolites are of two ypes :

0) Pm‘qu Melabolites
@ Secondary Melobolites

PriMARy METABOLITE

¢ These are the melabofte s
that are diredtly involved in
wih < development of
m organt
o They play entrol role In bosic
metabolic ?alhmm}
* &ample : Su/qars amino acids
lipid efc

SeconoARy MEMBOUTE

® These are the metoboltes that are
not esential for vth R
development of organism

* They aie oflen bypooduds of
poimay  Metabolizm

o example - Alkaloidg , Gilycesides
Aowanoidg , Tanning ek .
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SHIKIMIK  AcID PA'mwAlﬂ

® The Shikmic Adad fathway 1z 0 melabolic palhway for the
biogynthesic of certoin Armakic Amino  Acds  ( Phenylalanine
Tyrosine , Tryptophone ) .

® Shikmic Acd iz 0 ka{ infermediate in thiz pothuway .

® The pathway ocwe in plonts < ceroin mlcrmr%anm but not
in animale, .

Key Steps
The pathwoy  have ft\)llowi‘n%\ key Stepe
0, Starﬂn(g_ Motenol oy beging with Phosphoendipyzuuate

( PEP) and Enghrese 4 Phosphate .

@ _(onverdon : Though 0 series of  enzymolic reachion , these
Subs ore  Conueted Into  Shikimic  Add

(3 Turther Renchions @ Shikimic  Acid  und additiono)  frangformadiong
Yo pwdue the 3 Qomadic amino acids i€
Phenylalonine , Tyrsine , Tryptophon .
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COOH

Oﬁ

(oow
OH
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Ha,
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Imeormant key Steps In Swkmic  Aap Pathway

The shikimic acd P‘m’“’“’f Is crucial for the biogynthess of
Qomokic amino  acids n plonts Fung;‘ R some bacena , Here

are k&? gepg
O _Fomalion 0f Dehgdm?w'na}e
ihe POH’WN} ng with (ondengahon of Phagpnoenm quuucde (PEP)

€ Eythiose 4 Phosphake  CE4P) fo fomn 3~ Dehyelroguinate v
the eneyme  DAHP  Synthose |

@ Reduction To Shikimic Acid
5~ Dehydioquinale is then @nverted to  Shikimic Acid Jrhrough
a seves of enzymalic  feachons, , incuding the adion of
3- Dehqqum‘na}e dehydiatace £ shikim dehydfo9ena&e_

® Fomakon OF (honsmic Add
Shikimic acid - undexgoes futher frangfommohiong o poodice
Chonsmic  Acid  vla the adion of  several enzymes r‘ndudin%
Shikimate.  kinose £ Chofismate  Synthese.

(O] Bl‘os? nthesis OF Atomolic Amino Acids
Chonisnic  Add seves v 0 prearsor for - 2ynthensis of
3 aminog  0ada

* Phenylalanine

® Tyrosine

* Tryplophan
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SIGNIFICANCE

o Tt is crucial for producr e of aromakic amino acidg fe.
Phenyolanine , Tyrosine £ Tryptophan

® The pothuoy leods fo synthesis of Impostant Serondory
Metabolites ,|'ndudr'n%, Aavanoids, . Alkaloids - etc |

® Aomahc Amino Acids denved fom  this Pahwoj/ are Uttal
tow Plan{ wih ,-fnﬁuendncan processes such o% ¢l diwsion
< differenhiahon .

® Shikimic add & @ preuwsey for zynthess of varous phamocalicy|
produce e Anhivtrod dm%z er.
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| ACETATE PATHWAY |

* The acetate pothway  also known 0 aetyl (-4 pathuay |
'S 0 key Metabolic foute involved N the  Synthesis €
beokdown  of  Aeelyl @-A , 0 el Molele i Cellulear
Mefabolism -

® T is olso one of the impatant pothway for synhesis of
different  types of Seondary - metabotltes “‘Y

_Routes For Acerate  Pamway

There are 4wo main voute of acelode :
O Aectote  Mevalonote ﬁllhway Fﬂhwq‘{
@ Acelate  Melonate P‘“’“‘*“V

AceTatE  MEVALONATE Pamwav]

® The acefote - Mevalonale pathway 2 0 biogynthesis  pathw
oucial fos the  ynhesis of  cholesterol | Stemid hormmes:?
other isopvenaid  Cterpencidg) compound .

e The pothwoy stats Fom Acelyl -GA ond proceds Fhough
sewro| step t0 pwdue Meudlonofe , which IS evenhually
@nvetted Info isopsencid units  like Tsopentyl  Pyrophosphate CIpp)
and  Dimetylallyl Fyrophasphate  Corree) |
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0
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S- R;rophospnomeualon ¢
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Key Steps IN Aceve Mevawonate Pamnuway

Tﬁe acetate  Mevalonake Palhwm/ I8 crucia) for Diosynthesis of
ISOPreno]dg 2 Slergls.
Here afe main &tepe involved

O Acetyl @A Formation
Aetyl (-A Is Qenemted foom  breakdown Of  Corbohydiaes | fots,
<€ pooteln? .

@_ (bndensation
Two molendes OF Ayl @A mndense to fosm  Acetoacetyl- (oA
Glalyzed by enzyme  Thiolose.

@ _formation _of HM& @A

Acetoacetyl @-A Qndense with onother Actyl GA fo foom
3 - Hydroy| - 3 - mettylglularyl - ©A CHMG GR) | filtahel by
HMG ORA synthose .

@ Reduction to Mevalonate
HHG @A feduced fo Mevalonote by the enzyme HMG - (oA
reductsse , Which g a kelf re%ulamv Step in POJ'hwa;f

@ _Phosphorylation of Mevalonate

Mevalonate s phasphorylalee] twice o foom  Meuolonate - 5 -
Pyrophosphate.

©_Decarboxylakion
Meualonate - 5- Fyrophosphale underqoes derarboxylofon o produce
Toopentyl Pyrophosphake.  CTPP) .
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Tcomensakion
PP @n isomesize to foom  Demethylally Pyrophosphode Comapp)

Fomalon OF Geranyl _Pymphisphate
IPP € oMAPP condence o foom  Gemnyl Apophosphate

Fomation Of Famesyl Fymphosphate

Gerany)  Pyrophosphake.  condenge with PP b foom Famesy|
Fyrophosphate -

_ Synthesis of Saualene

To AP molemjc' condense o fosm olene , Wwhich @ precurs
b & Senls. "

chlizalion 2 Modificalion
Squalenc undef chizah‘on 2 Afurthes modificahong  fo 4
sernols R ofher%msl'goplenoid compounds, Pm

SIGNIFICANCE

e Tt 5 quaal for produdng, Isopoenoide, , which indudes  eseential
molecles like Tepenes |~ Cuotenoidg € Sterold  Homones,

* The pathway leode o cholesterol synthesis | vital foy cell
Membgone.  infeqaity ., homone production 2 guerall  ellulay
funchiona

¢ key emymes in thi palhwaq : rh‘cwmﬂy HMG BA feudose

serves 02 fequatosy  pointe e 'hrﬂdg for  Cholestuol -
lau)enn%\ drut;[:]

NOTES : IMPERFECTPHARMACY.IN



| AMino AcD  PaTHwAY

Amino  acde afe organic - ompoundls - onfainin

Amine & Carboxy |

Funchonal Group [alon% with a side chah group pedfic to

éach amino aad.
Amino  add
whch  amino  addg are

is set of blochemic!
ced

pﬂl’nway Jrhfough

Al amino acds are denved Pﬁt;m intemedlite. 0 Glyaolyais .
Gc Add Gde of fentose  Phosphote Palhuny.

Wherens Mot badena 2 plats - @n

SYnthesize all 20 aming

0dds  required fors Pw’refn Lnthesis | Humang o Only  Ryntheaay

half of them.

Essennac AMino Acipg

Arginine
Histidine
Tsoleycine
Lygine
Methonine
Phenylalanine
Threonine.
Trypfophan
Ualine
Leucine

Non FesennaL Amino Acps

Alanine

A sparagin,
Aspg?’frafg
(ystelne
Glutamate
Gilukamiee
Gtlycine
Poline
Senne
Tqrosine.
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(rlucose

}
Glmw (A Phoqjlu}e — m_ g - H’Oq)ha"(
| ' ‘o
P * = Ph(ﬁph:m()' quUUCll'e Setne
Shnq\mi\ir Acid P. ; J,—l—; .
Phexu\a\am‘ne PqNUCd'e Gilycine (ystiene
' v
Tyrosine ‘ | -
Tryptophan Girate | Ua"['}(
Gine Add Tsoleycin
Oxo.lOfcetal'e Gde & ke}o;qlu}L;rugjg'
partate v
) ! Glutomate
}
Astmﬂme Gilutamine
Methionine P
Threonine Ang'nim
quine,
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Tnuvesmigiamion OF BiogeneTic Stuoes

Uonous. - Tntemediates and steps that ore Inualued i biosyntheh'c
. }?\hmm{ In Planfs @n be lnueshgﬁt}ed by Followm% -|-echn|‘(}u(-5 :

racer Technique
® U of \laked Ofan & fisaues

® (oking. Methods,
® (ke of " Mubnt Straing
¢ Enaymalic  Studies

Tracer Tecumave

® Tracer Technigque involves the use of radioadive istopes that
Ore gl in - biogenefic cludies o fock £ undergtund  vanious
blobgial Proesees (  Moalewlawy <€ c@llulas levels .

® Radicachve l'soio[:eg Py a cucial ol in bl atd Shdies |
aiding. the undergtoncling. of Diologokaa es Molecla
|eud% 8\ 08-0 PRces

® Their unr'o[ue puperties Ollow  fesearthers, fo Hace € Visudlize
@mplex  blochemicod Paihwm/s.

Tsotopes

. ]TgofoFes are mode up of two wosde , To~ same € Topes = Pace
® Meang Jrhe)f Ocupy Rame ploe fn  periodic  able le. hau'mgﬁ
same  ofomic numbef  but  diffefent  Olomic  Weight
® Wm{ game 10 of  pwoton but different  numbers of  Neutron .
* Exampe : ¢C", (C* , C"

1
1H ' |H1 "HS
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Tuees OF Tsotopes

Iootopes ore of mainly fwo ypes

O Radioactive Tcotopes | Unstable Isotopes
@ Stopie Teotopes

Radioactive Teotopes

® In fodioachve fsotopes , Neuton £ prolon combinohion 13 veny
unctoble. N Nature 2 have exces enefyy

® They emit rodiohon in the foom of o\ B @ Y pahes
0s they ey inbo Mose Loble fowma

® They ore the Ones Used fo bioloafmj |‘nuesh‘cdahbn.

® Example @ 3H, MC , 35 BT ek,

Stable Ic.o’mpes

* They are stable In Najure
® They do not emit radiahons .
® Example : 2H, *C , N ek.

STeps Invorvep IN TRACER TEMNIQUES

® Prepasation of Labelled (ompound
® Tncorporoion Of  Labelled  (ompound

® Seporohion & Icolohon of Lobelled  (ompound
® Determinotion of Notwa) Melabolites
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Preparah'on OF Labelled Compound

°* biologial - invechigohon. fioat we.  peepared  labelled  compoundd
by, Using. mdioactive iﬁm of stable Isofopes -

® Mot commonty | we adiachve cartbon € h ]

® The fadiacve isbtopes used for poeparakion of  labeliec]
@mpounde Mudt  have long. half  Iife .

® They sghoud not danng e tisw ygem

Jhmrpom}ion 0f_Labelled Compound

*Tn the ctep, we bogicelly - ingert e Jobelled  ompounc]
n plants  park
® The pretuisos ghowd read o Neescary Ste of Synthess 1

fee s
o There are different methods 03 follows :

@ _Root Fea:lin%_i This method 12 Pﬁd‘eﬁa:! n Plants in which the
ots are the sites of bfomfn’fhesis €q- Tobacco

@ _Stem Feacling_-' In ths lobellecl @mpounds, adminiserd into
the plant though Stem as o soluhion foom

® Oiedt ]j:'j?Ch'Gn: This method 18 preﬁemd for plants hau:'m}_
hollow ~ Ztem €9- OP(um 4

@ Inftrakion - © In this @ thiend iz diawn 'fhloug.n the stem
wheh 15 dippec into  fodiaacive ~2ohbon

© Sggfn%-’ - In the method ©Ompounds  have been abarsbed
Qfer beinq, gprayed 0 laweo |
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Separation @ Teolalion Of labeled (ompound

for erojah‘on 2 [solohon | different tethods Qre User] deperdl‘n%\
on nolure of diug, € f Soures.

® Soft Ticues @ Infugion, Maceiahon,

® Hoel Tiswes :© Perdtion 2 Hot  fercolohion
. Unorgani'aed Dug. . Macemhion with  Soluent
° fte OV Polens - Solwent-

Delemination OF Natue of Melabolite

The Plowing. dificent fpes of ety are tsed
detemice fhe Nalure of Metobolites -

® Geiger - Muler (Ountes

* lgwd Scintillation  Chambers

® Tonizohon  (hambes

® Mg Spedmopholmeter

® NMR Speciopholomeles

o Atdoradl‘o%mpny
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