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Electron Transport Chain

Electron transport inhibitol
Components @ order determination @ far¢ electron transport chain # specific electron carriers @ o1t several
inhibitors & & |

Respiratory Chain Sites Inhibitor
Complex I: NADH: CoQ reductase Piericidin
Amytal
Rotenone
Complex II1: Cytochrome ¢ reductase Antimycin A
Complex IV: Cytochrome oxidase Cyanide ion
Carbon monoxide
ATP synthase Oligomycin
ADP/ATP translocase Atractyloside, Bongkrekate
Components & order determination & fi electron transport chain # specific electron carriers & forg &g
inhibitors &1t 2 |
For example:

*  Cyanide (CN), azide (N3) and carbon monoxide (CO) ¥t cytochrome oxidase @ inhibit #va 2 |

I Oxidative phosphorylation ||

Oxidative phosphorylation # ATP @7 synthesis (Phosphorylation) &rr & <9 NADH &k FADH, @1 oxidation
electron transport ¥ respiratory chain ¥ g1 ¥ Unlike substrate level phosphorylation, sw# phosphorylated
chemical intermediates @7 involve & ®rr 2| Rather, t& different mechanism % &1 2| % chemiosmotic
hypothsis Fed 21

¥ 1961 § Peter Mitchell =¥ propose &1 | %@ IR mitochondrial inner membrane @ 3R—TR electron transport
¥ proton gradient 3T 81T 2| Sit ATP @1 synthesis BvaT & | 39 ¥&R, 78 chemical intermediate =& # |

ATP @9 ¥ fAaior enzyme ATP synthase @xar 2| SiT inner mitochondrial membrane # fRer erar 21

Aadkzr Institute

183 27, Kisaan Marg, Tonk Road, Jaipur-302015
in case of any doubt WhatsApp us at 9314503070

HINDI MEDIUM [BIOCHEMISTRY]

R ¥, respiratory chain ¥ NADH & oxidation ¥ three H* pump (NADH dehydrogenase, the cytochrome bc; and
cytochrome oxidase) mitochondrial matrix % inner mitochondrial membrane @ 3TR-1R intermembrane space #
H* ions @1 pumped out xd 2| [#if% FADH. @ reoxidized ubiquinone ¥ 8 T H* ions @ pump out only
cytochrome bc; complex R cytochrome oxidase &¥ &, 0feg ATP & 7 @ #rar, NADH ¥ @4 ¥t 8]
Electrically charge ion @ pump @& @R free energy change 3w electrical charge 37X species @' concentration &
wafRrd @ 21 H fons & pump ¥ intermembrane space # H*ions @1 concentration SaraT @ St ® 3R inner
mitochondrial membrane S intermembrane space @ 3iR =1t 2, positive 81 @Il & | 59 U@, 977 electrochemical
proton gradient o ST 2 |
ATP synthase protons @ fk & mitochondrial matrix ¥ yarf@q rar & aik ATP synthesis @1 @i & | ATP synthase &1
1o proton-motive force #xar 2, 7€ pH gradient and membrane potential 1 T 8 2 |
NADH @ per molecule & 3 ATP 3R FADH, & per molecule ¥ 2 ATP generation =T &, &< & & 78 A7 747 © &
NADH and FADH & @@ molecule % s#er: 2.5 and 1.5 ATP &7 Scare & 21
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ATP synthase as a rotatory engine:

. ATP synthase, inner membrane ¥ 7GR SUR & w4 # 81T 8 | mitochondria & fegrif® REed & W,
sub-mitochhondrial vesicles st 2, & arex @ 3ik ATP synthase & spheres e &1 8|

. 1960 ¥ Racker 71 9aar f g7 spheres @ g<ram o wahar © 3R @l g0 spheres ATP @1 hydrolyze oxd &1
39 UHR spheres # ATPase activity (called F1; ATPase) &l 2 |

. F| ATPase ¥ 9 waR @ polypeptide =TT & | Stripped sub-mitochondrial vesicles # electrons T transport
ol 81T &, but ATP @1 synthesis =& 81T 2, ®iifs 3303 F; ATPase 7€ €rar € |
. 3T @ g€ submitochondrial vesicles # ATP synthase & q@vT w1 2w coupling factor O or Fo particle

2T &, Fo U proton channel 2, it inner mitochondrial membrane # &1 T 2, Since ATP synthase 3 ar
major part @ & RV $ Fo FiATPase 4t @&d | Fo and F1 & a1 @7 o &4 sfiRax polypeptides @1 &
o E|

. Electron transport & @1 complex, energy @1 Swara, ATP synthesis ¥ @var 8| Safd 3rbar, Fr component
T electron transport @ coupling &, ATP @ hydrolyze @war 1

Aadkzr Institute

184 27, Kisaan Marg, Tonk Road, Jaipur-302015
in case of any doubt WhatsApp us at 9314503070




HINDI MEDIUM [BIOCHEMISTRY]

SEeRiSTd wa ¥, ATP synthase @7 F1portion Ta rotatory engine (gRfe €or) 2, Sit ATP hydrolysis 3ik ATP
synthesis @& W y subunit & gRT subunits (aB)s @ G # rotate T ¥ | 9 A TR F WA VIS rotatory
engine 81

Coupling and Respiratory Control ||

Electron transport, ATP synthesis ¥ tightly coupled (351 Te & Ffad) ¥ (i.e. electron @ flow.exygen r &M W

oxy,

RYAR &4 & Sl 2|

&, ADP & phosphorylat\on ¥ ATP &aT 2 |) 9% R W, proton gradlent%iﬁ w & ATP Eﬁri / H
it

gen consumption ¥ g AT & 3R WE Wﬁ ADP &1 phosphon/latu:u'(\A>

I Ud respiratory fF=vr ufthar €1 39 yaR, ATP synthesis @1

high and ADP = level low & W electron &1 gRas
glycolysis and citric acid cycle @ inhibit = 1|

Uncouplers:

1.

Some chemicals, such as 2,
2, <if electron &1
agents, lipid-soluble i i

ionophores 2 |) iofis @ = ¥ mitochondrian # @ & sﬁ’\’ proton gradient @ formation @1 e 21

e prof «Q & T & ATP 4 =& 991 €| 319 I, electron trans \e oy BT release, ST &
w9 ¥ B < )

S & ST BT nonshivering thermogenesls Eb_sﬁ ?
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i _.*_ruk. sue mltochondria, inner mitochondrial

For brown adipose tissue % uncoupli
membranes @ protein thermogenin (or uncoupling r‘@ H

Thermogenin H* ions @1 sate i 31 mitochondria 3 fRAMA W\}tﬁase # enter fb3 2T ¥ | W UPR, 7€ electron
transport and oxidative phosphorylation @ uncouple v, S8 U&7 Fvar ¥ | Brown adipose tissue body @&
sensitive area WRIdY &3 § AT I ¥, T8l ST I W 30 # X& @l ¥ |

SRY: - B ad animals (including humans) 3iR hibernating animals, brown adipose tissue @ 37, thermo-
genesis & gRTbody T temperature maintain #7d 2 |

SHUTTLE SYSTEM |

Reoxidation of cytosolic NADH:

1.

Inner mitochondrial membrane, NADH @ e s | 5% o, glycolysis & cytoplasm # @ gg NADH @1
reoxidation 7% membrane shuttle ¥ €11 #1 5% U% enzyme @T combination, membrane @& impermeability
barrier I bypass @ 1

Cytosol 3 dihydroxyacetone phosphate @ reduction glycerol 3-phosphate 3, 3k NADH @7 reoxidation NAD*
#, cytosolic glycerol 3-phosphate dehydrogenase @ &R grr & |

Glycerol 3-phosphate @1 diffusion inner mitochondrial membrane ¥ g & 3R again dihydroxyacetone
phosphate # mitochondrial transmembrane protein glycerol 3-phosphate dehydrogenase @& &Rt convert &
i 2 | Dihydroxyacetone phosphate cytosol 3 gaRr warfed & T §1

S0 NAD' @ 5T1e FAD @1 use enzyme glycerol 3-phosphate dehydrogenase @xdr & =T enzyme-linked FADH,
(E.FADH;,) @ reoxidation, same inner mitochondrial membrane @ ubiquinone @ electron & TRas & &ir & |
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e

Aferd, s cytoplasmic NADH @ transfer electron transport chain & &rar 2| 9 NADH ¥ o< two

electron, electron transport chain & FADH, & gRT Ja9T axd & |

B

Glycerol Phosphate Shuttle
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Glycsraldehyde J-phosphats

Glycerol-3-P FAD
G3PDH Glycerol-3PDH Glycerol-3PDH
HADH FADH,

1,3-8PG Cytosol

Inner mito

Pyruvate
membrane

#@ shuttle heart 3R liver # @ir 8, R malate-aspartate shuttle @&d 21 Cytoplasmic malate

dehydrogenase, oxaloacetate ® malate ¥ a<err & and NADH @ reoxidation NAD ' # @xr &1 Malate
mitochondria # malate-oi-ketoglutarate @ wiag & W% @~ar €| & f& inner mitochondrial membrane # grr 2|
Matrix # malate @1 reoxidation oxaloacetate # rar & 3k NAD" I NADH a1 2|

Oxaloacetate inner mitochondrial membrane &7 IR =&l @~ HadT & | §9 UHR, T8 aspartate # transamination & gRT
gRafdd &1 S §, S mitrochondria ¥ ¥ fder@ cytosol # gaRT oxaloacetate # transamination @ gRT convert &

S R |

186

9 cycle 1 net result electron @ transfer, cytosol NADH & mitochondrial matrix NADH &1 &%+ & |
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