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Electron Transport Chain =

* The electron transport system occurs in the mitochondrial cristae, which
contains a number of cytochromes and coenzymes.
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* These cytochromes and coenzymes act as transporter atoms, moving
particles around.
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* They accept high-energy electrons and transfer them to the next atom in
the system.
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JComplex 1- NADH-Q oxidoreductase:

* It comprises enzymes consisting of iron-sulfur and FMN.

- 3HH INRA-Heh 3 THTATH b ToligH AT g

Here two electrons are carried out to the first complex aboard NADH.
IgT &l Soigeldl s NADH & JUH gRET deh o ST SATdr gl

FMN is derived from vitamin B2.

UhUATA fdelfdd 12 & 9red gidr gl




PHARMACY

INDIA,
_4

1Q and Complex 2- Succinate-Q reductase:

 FADH2 that is not passed through complex 1 is received directly from
complex 2.

- FADH2 S &lFceldd 1 & gl g1 IRl g, 38 A Hcaay 2 4
greq fRar ST E

* The first and the second complexes are connected to a third complex through
compound ubiquinone (Q).

+ Ugell 3R q@q HiFteledrd o Fafdasier (Q) & AEIHA & il
FIFCAFH F 3 BId ¢l

* In this phase, an electron is delivered directly to the electron protein chain.
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* The number of ATP obtained at this stage is directly proportional to the
number of protons that are pumped across the inner membrane of the
mitochondria.
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JComplex 3- Cytochrome c reductase:

* The third complex is comprised of Fe-S protein, Cytochrome b, and Cytochrome
C proteins.

o TG FIFCAFT Fe-S QIeld, AScIhd & 3R TSeihid O Wicd & &6 gl

* Complex 3 is responsible for pumping protons across the membrane.

* It also passes electrons to the cytochrome c where it is transported to the 4th
complex of enzymes and proteins.

« I§ Solacldl ol grscrshld I do 1 9gdardr &, Sigl § 38 Tars#Ar 3R
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* Here, Q is the electron donor and Cytochrome C is the electron acceptor.

* @I, Q Seldciel GIdT & 31X TSCIPIA C Selacled Tdichdl gl
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dComplex 4- Cytochrome c oxidase: i’

* The 4th complex is comprised of cytochrome c, a and a3.

* There are two heme groups where each of them is present in cytochromes c and
as3.
-?ﬁamm@m%ﬁaﬁ@mmcmawm@m
I

* The cytochromes are responsible for holding oxygen molecule between copper
and iron until the oxygen content is reduced completely.

H@WWWH#HET%H’%%WN de Ush W & foIw
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* In this phase, the reduced oxygen picks two hydrogen ions from the surrounding
environment to make water.

+ 38 WOT A, JIIRT FHSE, Tl §) & fIT 3maad & ardreaor &
2 BTSSISTeT 3T I FGOT FIT B
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Oxidative Phosphorylation -

 Energy is released when electrons are transported from higher energy
NADH/FADH2 to lower energy O2 .

+ 519 _goldeld] I 3T Foil NADH/FADH2 & e 331 02 # TR fhar Srar g
Fol e Bl gl

* This energy is used to phsophorylate ADP.
* This coupling of ATP synthesis to NADH/FADH2 oxidation is called oxidative

phosphorylation.
- T HWIWOT 3R TAUSITH/URUSITA2  JHFHRIOT & SH JaAA Al 3fedsied
BIEPI R oehI0T Shgl SITdT &

* Oxidative phosphorylation is responsible for 90 % of total ATP synthesis in
the cell.

- JTFSfeT BIERIRRIOT HIRAST H Fel TEN TATT & 90% & fAv SFdeR g
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Oxidative Phosphorylation Steps

Delivery of Electrons by NADH and FADH?2

e Reduced NADH and FADH2 transfer their electrons to molecules near the
beginning of the transport chain.

- 3799 NADH 3{ FADH2 379 Selarcisll I IRageT HWell & AN & Toehe 370137
H TIATIRT X S &l

 After transferring the electrons, they get oxidised to NAD+ and FAD and
are utilised in other steps of cellular respiration.

+ Solerciell & UMY & &1, I NAD+ 3{ FAD & 3fferdliehd & S1d & 3R ifrehra
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Electron Transport and Proton Pumping

* The electrons move from a higher energy level to a lower energy level,
thereby releasing energy.

o s&crc;;d 3T 3ol TR A faed Fal TR $H1 3R 7 9 ¢, 988 Fe Jod

I

* Some of the energy is used to move the electrons from the matrix to the
intermembrane space.

* S Foll Pl 3YINET Solaclddl Pl HAlcHd T HR STl TAT do of ST & foIv
fopaT ST B

* Thus, an electrochemical gradient is established.
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Splitting of Oxygen to form Water

* The electrons are then transferred to the oxygen molecule which splits into
half and uptakes H+ to form water.

- 3fh_dIG SAdclel Tl 3] H TAGIRT 81 S & S 3 &
HITSTd & STl & 3R H+ Pl JaeN™T T dreil dA1eT gl




PHARMACY

INDIA,
_4

JATP Synthesis

 The H+ ions pass through an enzyme called ATP synthase while flowing
back into the matrix.

« H+ 307 Afcag & agg vdtied 8ld I5T ATP {29 A1dHe TasH &
TR &

* This controls the flow of protons to synthesize ATP.
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