big R M e ‘b\(- W) pY(\bL@LS‘CLl»\
ﬁ 1 T E MOsY&M"n Cll’.— C
15 16 175, .3_2'3' Y 3“8
i’ : ﬁ Hao, DI Hmﬁg %Dé_f f m"\

™MiITo |
/_—-INTRODUCT/ON CHO'Y—D K\ 067298 « Wi 10

R, ., -
PRV EN Hon (Pluval - M;

8= Eaud i cvlzqam of e ol

3 T C0R%enve Richard A)lmar{\%ay

*:Jézﬂ'“ et o I, @Mt‘*g'””

- 7’3’5&;4»* 1 P famerJaa/Q«c, (oNV exsiaon_
L— ﬁM Sheve 4,

 pRICIN SE ’\ﬂm;t«,gup&\i ,.

/“MI}O\MMML%Q\O‘:};L process tonaay

: e (LS 0%13 ‘*SC\Q-&A a \Oqckm‘a
‘__C%J&A.LMJE_M Qxelae | &M oY M%Msio\%‘\u

L___MM# L—ﬁﬂ. O b’);wu-u\rc_ O;N‘:;;- Ce ¢ 09

TR cdotest ol e kalivey d; Pachris, Thakgive

T[’._ ,A’A)" DMO)’\. Les TLCD%&-—«')/Q- '57'))*"0 G-OOLI.DCM\O'(%}"A

o ,M\uaLL Eo\d-won vaw.
1\/\DRPH?LOGY A |

Sige — 3”‘2’%5% &% 'H OHMMQLQM,J;

f_:b - _Q;:LLA me ﬁg-a/e: %&m ?‘—?AMWH
ST Kucg:u&:._. ; ) e sadios -
- 2) Interme Liall G@aﬂ»

%) Lnen meuyoica




'u;ﬂ'&ii» T
/ 4 p " onr 41 ¢

" i® 1Y 9l C
' .5’ 'M.J—-.;), 2019 ] ]
U\ﬂt"u.ﬂ
OUTER MEMBRANE ) Sivmple (hrvphalipoad loyer
2) It euclotes Ms Miks
3) Cerdms Crd e daee Abrchireg Catded Forss
Y) lona n»u;w'm* vwole. ATP AbP e be Cow P

’t"wa}- The oo 2 ! o3
./ e ¢ :t\ y-r
| NNE R ME M -

D P Yuresble, oy (T 0n, Co _poabes
%) (orlniag p(’/aauz LC:T' (£;’¢C?T>7o;. l]‘-fw po”!
hewy) I A7 ¢ o Comapler & Vymoupprd-p
3) ERR - c‘? '&GPL‘AL’COI—QI Temd r;numhA eni X
Y. Several, Guhipot Loyt ovisk c:zllmn.ux~"“-‘°"]
é}w'on& be hyeas 't Cybolo| acd fb”"“.ﬂ)""“
OcArol CEU(lAOLP&n-
[HTERMEMRRANE SPACE Y
{ —17;1 u_m l‘v\her Marn & crd—er wa TRALAL.
f/%% ‘ A/Cpncwn o) -
3)77&— 4‘((1’-—0" cer. Mo tne~x £ oy pewlorer
& aboul 70 ArgAlem - i
- W) concerlalion & Lauce ar Tab o cytaol |
CRISTAE B
) Are folols 6f Tnner ik chondnal erbrece
2) LlFal Keof Md‘é K‘F nhey o0 eineSphere d, Cog e
‘4 Coverse o w R thig Thhew 'rnc)w-/q’takv-"—«i cal Qe
- Rbdked podbcles ox Kneh8 oy feacls .
3). Thery Conbmi frofeio P:fmu&n 2 Fopation For
4P pep uclion  and AToOXiLaler



o ‘ 2019
2% 30 r‘:ilLac-ﬂDuJ-l.&JAL MATEx ]3
;:)) -IG)(J 'C'L k - &"Q/t‘-q,kc E
el e C\Ao' )o “"‘La\-\
Mdv

DM A

G YmnuJLv,&

Fiby, s .
MQ Y CLW /e:\dc/a.,uaLL Q,u\«a,,‘,vu;,x ’—QU\\/\’VKQQ A

S nuclege Aialsr L fovobeduy |
Pa’ Acidf Oxilalis. .

e C HON BRIALDA A

) Coxewday amole . d&m&/¢ [Tylu‘,(ed Cévw(&Hi ol

>) OCcusa _e, mulHhle ek o
3j Ca\,, VndLer :/L&ﬁ‘ ta Lo

-() 5“"011/& biole C,aJ v 'TMa.I«ok Wu&vvv

k-4

’ﬁ cdl mul%phw GF e beloralna . -

‘l-u PMNen Do |
u&wha, clteehesl 15 jmen ik
i Hursar ™ b DNA" <o?/‘r N

21k RNpi oLy Oy
) Nok o bgo L Fonmwin,,  Deb o)

Nucleoar DNA L wf(—mﬂ.?r CL&L*-B}’\@V\WQ)
+ UNcT/ 0L




H

MARC H
5o Sy 2019 ] 5
E Fﬂfd’\'}vc bondnal Lo ex (W B
SULE DN C O N)-ppiorad ﬂMcLT eirwd (e»*ﬁ/v’*c. ch ~0 C!u,«m&)
‘T’B“:AMMG’M arelhey Io MQP”“}A
.Synllnuasd[— ot DNA, RN A Probecim

Brng Aot aeuad ovprestiont Thas
MLCE::, ,Q;:!"Zchpuz« 2 Lemalallos
K.‘/""-S 13 \,)aﬁ/pg/PCj‘,[q aan Aol
Ce 0€ Ravexok anelakoloe ~waclions

o%i Aot o ,{3 e‘r‘,;w_fpkn'm_
W%MMQQ/E\O%O% crf d&'% O}.“;E‘o‘ ’

Inner 2nerubrane. exidalve leo—eroWon

> Krebs Qy&&
Bebo ox | Aalkin. .
Mot x ;///‘i Q&xsé‘:uﬂ% of Frmsmcrie, < UY
SW df et fong. ek

OTHER [Fomerions
- P Luchionr cgf/{\u"(}\on /}(&erhi, [Tersnes owers
. Role A OPW(FIQWMLJ G:JJMIJE
| S.a/&mméa]l,ae/&r‘;o?% % Fethattepen
26le 2. ’)’\u/\r‘c;/k ot lhen  mebabeli s,




e is 515 times more of outer Mitochgy,

Mitochondrial envelope
Outer membrane \

dria\

I,
) \-..

FOF1 Particles
\ f (Oxysomes)
\ — Mitochondial

\C\ ‘matnx \gS
N TTONATTT g W B
Ribosomes *\L\c\ﬁ)% e
A

——— Inclusions /\"’ |

Inner chamber

Intermembrane space
FoF 1 Particles |

\ I‘. o~ Head

| —
) - Pedicel

e i r } _Base
= ===} Inner membrane ~ 1> 7 Inner
}Outer membrane }

¢ D

;, .

membrane




N
NN
\\ N
\\

\\;::SES NN

N

7

.
NN
rane

g/

N

uter mem

=

_ Outerchamber .

| % ATP ATP

U777 s PP N . ‘.’." '.’ v.".-.v.'.v "v.'.v.v.v. - ,:-

/ sese E,

7 / ll A | \4_/,//{, 72

v _m o X0 oooo (L XA, 2 Hpid 72
SN

< Protein
7 7

.@e@

Crista

Elementary particles

Fig.15.2  Ultrastructure of mitochondrial crest showing F, particles.



