O"')J/’”ldﬂ Z!,,Lgp )

*

iy 1 5 do 2l gl



; ST il ] oY

y ST SRRY A 3 NATR AR g P NP
16 ... . ol aaby 5 G Al A Gp B LWl )
il o 5 et L i B s 1 8 e DLy Al e NI BLESN: YW s
7. R ST SR Il e gL (3 by Al st dal )l RO
| SR FRARE F S el JUas V) (3 ol s i es: dald RO

syl 2us3llll cYsall il o

= S Lals 3leaS B> ) 43 ol By 52 LT : 1, Y1 50 )
OO, - fr o2 s o ATP 1) 21501 23151 2501 Jist U Ll s 1
66 ...l AR L3 5 b (s e Lo Bl &Y 2 W 5 )
: 68 dal=ll 3335355 L @il ok
75 o bl pldaY Bt Bia e pdlse
B gl sl



Joes!

&

oS ol ) s e s sl

b33 d e 4 DM,z oo ()Wl g )
o]

o gt g \er sk Gt s o Wt L BI UL (O ) 320
' L oilags



Muwg\qj‘u\&k}&/w‘uﬁaﬂuu}LU\uwﬁbM‘
SN IPIEN ISRV U TS IO SN FAUE W

LS oo fnirerd st el st s il ol p ol o b el %\._;\L,V—,,:L\\//_l;
.&U\Q|MJQJ\LL&J§\.L@\JQAQ\H\051 W‘J.G;L\J/Jj_\s

Lt olatdinb oo lobaliioe N el I - e
Bl Hamr e ands SlesWlieeme LS T Wi 3\l
52l AHIGIBLIN b e Lt 5l OlaeMs 22 ol
NN Oy e k055 ocbld

.&.\B/@\Q\MJSM ngaq}@balo)é—)&f)uq\z&»nm

sl ¥ 5



W J
Sl i) jaasdd

¢ &.@M@,ﬂ\.ﬁﬂh@\&LBEBJUV?ELﬁOJL)L;Z_?-J:JH%—\QLS&IJ‘AJ
el Al ol Al
gd] s i - Yledn ¢ ADN i jor (353 oo M 31 M ol gl e Sl s ol eda Lo

Azl y L Ll e 55 o ¢ b M1 slall e LA SIS p LY IR FERRRY
tols gl odd ads Il awasdl dakadll Ll N AenW Jany e Y1 dbedila G J sl

(A5 3 51 ) § U3 3 Al ] oliall 5 ol b1 end LT a Lo =1
(il ad= 1) Sosll aaby 5 dn G B o2 Lo -2

(W aa 501 § o N1 DLl sl &y Jay (Say a5 -3
(il J s 1) § il e gLl 3 oliss ) 55 o8 Lo =4
(sl 3 1) § gonaadl SV (3 il nll 50 58 Lo =5



e A i | J,sw Jidi

7 el Yol

A s o o S A g R ghal S A et Uil Zea s Sy e ik W\t LA S

.ausgusmlﬂul,au,,UJ__\_.:ogua._;ﬁ;;;,b.,h.Jm_j

(ARN Ji g ADN J1) gedt olax81 ~1

J_ﬁll_,}.._“q.gjtLHJMY|WqAJi=J-|QL‘JKJIJSL}Jq-|J:JaWl%w@;@;alﬁfﬁjﬂl‘f&b‘ﬂ

.ARNJI,ADNJ!L.«H.I:ﬁblp_,JLg.:.-.b_-_,g.f‘-VL}::_-O,-LngJl_JU)JIQL,Lul|£i*J;ﬂJZ

s ins a« Nucléotides s p IS e sl Slioy o0 ARN I3 ADN I e g5 0,80 1 6 Ligll Zilan g =1

.(H3P04)ui..,uba},@,.uvi..c.:;_,ﬁu;u

Twmt.;,_gab.yo,ﬂuwh;urs,ﬁwuu_.L,;‘y:__.-w:,_m,;a‘;g,n\,z\mm:u,;vmu,mtu,,-xm

.a.b.l,,w,yg,ﬂuﬁ,w:ﬂ__.sfyu;hwyz:;ﬁ@ijsgpUJ:.,L,,,H,C,;,!;,,-._..J\,

IS Ll (CsH1004 ) Désoxyribose ommS NI o yiia 550 )| 45 ADN NS5 G Py U el Sl -

(CsH1005 ) 55 )1 443 ARN JioS 5 s,

ARN 35 ADN Ji s S el clas I il LS el A N2 1

a
0 =% - - - -
HO?HZ/ \?H NH, LRI PN R P (K
+ L C | I
H\la' 2'!/ L
OH rim
Ribose
eror. oD H |
HOOH: g, - T Cytosine (C)  Thymine(T)  Uracil (U)
4C cr i p
'\}I-Is' 2}?/{_I T gl 459391 s 4300
é | I I
OH N /C\ ' ) /C‘\\:.
Désoxyribose Vi \TI \T . /\' (]:l hll
HC®
OH \
CH Y= C &
o 0=|:=—0H :’”C\N’? :—’ \N//’ NH,
e A HO,EO Adenine (A) Guanine (G)
3y -

5390 e il (54| oo (L SV oyt 5 g T 5 gm 1) 50l B oy il S om0 iy i
selal 1 (.JJJ‘&:;!J):,!HJ&LEUQHJQP_-JJL_JJHJSJM 1" o8, 09, S5,5 w2 S0 ol JK2n 23 4 (AG,T.CU)
LRl S 5T 155000 K855 ey pil i BLI ) Wiy I

5 3350y 5] e ( rmemn Sy e 5 g 1 5 3D 55l SUEE o N S0 51 5o -
(3 S g 5 505 SN & S e IS0

ADN IS 5 d 503,480 5 ARN UGS 5 G 0 35 5 Aladlh bSO il 1,00 223 )01 (s

_____.——_G)-——-—————-



390 el G {0 Jlnd)

| Aoy ;

Nucleoside a5

ca

N 8
S
OH OH

Nucleotide 3.z

i a2 (ADN) Acide Désoxyribo Nuclédique gassuiil jpgii, PR | JUPONEL |I9SN | PR
Sl @ Iniabazs el (IS0 (3 s ISl o5 Ly iy e 0,5 ¢ A Lot L e G M

(s r2nil 20) 26 52 ADN Jidey s i ol -2V A S 2 J e Ol

b 0.34 5500 1805 ISl d b jad

.T Inedl ‘_-’,.._51..::..]\ G ;-:JLJ:J‘ A ._r_c.i;\J\ : @J‘j‘ &J}jtﬂ ..LG‘_,.E” = )J; ADN U raty] :\.nbw OF TR

. (CsH1oOy ) Désoxyribose sponesS 3N o yica 5 yu ) S~

.(H3PO4)J_,.L;}H\J[=}—

s C oaolnioayda kil TC.A LY el Gy e o) el ) S L g 5t Lasly s ADN L Ll bas 5
i g geat Sl B pe - e - S

s pder llgy ey G

— Syt S an?

o shaieiainiel s et |




T , | wsﬂ&ﬂ‘m:.;,&uu; Ao
M

Clae s s ADN 1 e Gt 82z, (ARN )Acide Ribo Nm ldique geaayll gosdll jroadl—a

¢:L;-’®5 () ARNE (U, 1) ARNM: Ll gl gl e ae o g5 ¢ Al 5 3
3ot o A ot St iy N S 5 G ol eda J5 a5 o o5 51 ARNE

OH il

(P il L e bty Al § ol IS fast LUt s ARN 310,55 -

_— C FMEIE i Uit 5 5L 53 IS5 5 Lo 53
OH B S Sl '3 04 55,5 A VNGBS i 3 Lasfy I K25 -

oo A 55 S (3 S 5 04 SN 5 3 s yil s past
vicn b Jal s @7—— ¢ de g 473 3"5 Al § i de jazeey Tus ARN 2550 S, 0,555 -

o 1T i - \OH '3 4 3 OH
\4 o FI’=O Sl GaSlaze G 0 0555 3 ADN UL e ARN JI il U, -

C|) s A"3'5) L, ('5—'3)

O : 5/ ARN LIS 2aliYl e oz =

ARN 32 ' 2 - : UJ._.-I_,,._JI;C;,.:}_,::.Jl‘GQL.:I‘,.UMA;,b:._.:\JI:G_,\(li._:,j?lJpl_,j.!l—
OH 3 OH AH3PO. ) 5 pinyill Jarm ~ . (CsH1gO5) juu M Su -

A s G A U M= 55 S e 4, St il - C ARN s ADN UL 2 G astadi s 21 gl T -
L3590 el i ey Lo gyl Jasly S it AL s STl g AW YIS g 3 Jaly S — Sy 301
&t L d ALl

ARN Ji ¢lgsf =2

ARN (075 Iy Joos = ¢ ( Jouasll ) ARNm —i
oY e it 4y S IS s — s M
o ke poe ARNMUI |2 fclliles I3 e -
Sy e U3 ) o A5 AN, 1 ol LAl
T sl S 5 o0l Jaid ARNMUI el — 0 g5 50 )1
e Moty JUIL 5 Onme 0850 31500 e glallt fat &Y
O (S 5 e el

o 115 > J2tey - o (JHLU) ARNt =
T Ao s Se ol A - g ARN
JARNt I Lage Joes — L5035, 05585 1 75 Gy
S o S (EANCH (P RV T b

.:_LJ_,:& 3700,_}!_,;4..&@,&!:4&-.4,15-! ARN.J'IC_,-Q‘..}-"/SO L}‘J—’J’"‘!— :(\ﬂo,jm)").‘\RNr-a
.\.‘JL‘.;SJJ:.HC%J‘_, ARth:J:L_jl;JL,ab_,JH,!IJ_.)S:‘__;f_.L_ﬁ-

c Bl S 5 G FAT 4 Al 8 sy (b J 30y peli= s ARNr, ARNLI-

L-——————-——@-———————-




g0 e SV L 0585 80 Jn Uk 10085~ £ 298 Joll dsaeaish o (JELEN) ARNE I ity =
oVl e g el ke = W G B 3 L slsn 30, ARNESI g = bl g
J_pi.lfzjla\j-bv-:?ﬁUi;-l-,t?_.ll:mll.._l_ﬂ_jwwiui‘il%séy&dﬁdlfdc.,;hmn}.iﬁ— .5l
ARNm J

29ipl JleSIl LS -3

ra3a 05 = ARNE (on gl s ) o s V21 300,55  Lmie yitins bt i b0 -
30S s aalliam e 5 alas 0,50 (6 4l bt e — (S idmy oy (§ s by CE 1 0imy E e IS

B ARNT gl agye S SNia o d E SR
i S 950 M 131 ks o0
AAA J (3042 £ S s> ]

qd A2

Q‘ . Y 4y D e ‘ BLS el gl

ARNX(235).ARNZ(SS) Abg™ (/3\5 W ARNI e e 55 )
T e r | A

Saas pald e

: TFEW- | R W | PO
@OOOOG —— E * -3 }_u_ -,J -
. @0 % ° T I e
O " Yo @ 30s O Ay By dl BLSY
ARNZ (165) iy o gy 21 ) et ARNr
250 N Flasl 5 A it
SNl ad-a ¢
o Ll 608 (5 S5 Il of w3 folan 5 BOS LolsUl 5 50 M e 5 Jolns 055 3] elgoms 5 Jalae 3 Ll B0
A0S Lo 5 Jalead (5 rall 30 I

e e S 5 3 s ARNE I gLty olis o g ol okt ok VI L iy
ARNI+ 05 51708 0 095 008 BlasSl dnhall ool S0, 5 e~

psise M LBV 2 —4

Pl Agl St s N OS -

G SNt & T S By O F (50

WSSy cdy

e e M-

Ay

b3 Y a3 5e ooL—31 (Aminocyle)

ARNt ARNm £ s W

e \; e e ( Peptidyle ) P a3 11
' Sral Sty JSom oL

i P LB AN faz




| Sy Dl et Y St

.

3 ARN(“ B j:_r- ukb)ww-l-‘-;”\.é-‘_wch_,\h-\-mﬁw.—" —JJJ-L;}.S”LLJ-}th‘_WJ"fJ)}‘Jﬁ&)"LS—-

- ARNM N das Lo 055 30 J1 38 oy ooy G401 M

-
-

-
T - - -

B ey SIS

ARNm

amill 3 yol g dais gany

g 57 =5

(Gt o)
Lo Lhas 1 el iy i -
dedl el gy L xS
S Jr 5 s ) Sldi-
R T ara
ARNM L2500 S 5 faiaS

ADN _Jlis > e L3N
<t ARN I 5]
) A plall 3 W 2oag

S S e e 8 330 5 05 5 3 e L lallads

PRI o e s

Lelall A ALt JLIL 5 i 5 ad Janly N ey ADN I el U 1 g5 e o112, 0 e G el -

Exon iIntronExon intronExon IntronExon intron

ADN

W A )

Exon Exon Exon Exon

G..al.; ARNm

(Exon) s Ch’ T—1
(Intron) i & Clu G A

.ADN
oL S IS 2SS (3 1]  ARN 1 2, —
'S ¢—— Bl Ll oW LiSal ARNm I Al L.
Q_.,z,:fdJs_,;a._.qu_J,JL,._i_,_.:L_,_:H,ADN_U
oyt o M Sl ISl ol o 1 ol S
A5V ael il oy S e s e sY
‘.;l..;\_,asj_;,aARNmJ! PR N F vt

Asd Ll ADN )

G Lo Sl ad i ARN A 5o (30 8 05 d8 past o
Sl o e S e LS| O 3uay 5 )Ll
31 0 e lalt i) aldl ARNm

oot b JSEA ARNM 0,55, 530 Uik s @

(b YD B dadll g 42 0N ( J51 ARNm

ARNm M o= -6
Jr e o 1 53 I S ih s 10,00 g 4 F -

b s



_ - — 3 A oz 3 g ,
(Exons ) D11 ahadll oy (Introns ) 21 78 padl L,
LF Al ol e 8,0

12 3 e o ARNm ) s 31 ADN 1§ Ll o i) A D) el -

- dl e AY 5 el L I3 Gk L) ARNm g Al i B e ol -

At Job 8 4 055 YL (3 I J3) LY ARNm

ot 5 3l b A s (e Il ARN 1 0,5, -
« ADN JI cps D1 o2 1 B Jots sl s OY 2ll3 4 i3l ADN )
qy@c‘-&:*ilﬂ‘gs;w&rﬁs@.&_gﬁuwlcbﬂlL%HULUIJ;CL}.UJLL':TUL:»ARNmG..Li:L.s‘_‘s,f—
I ADN JH il -0 ¥ b 51 2255 ARNm

olS 1318 « ARNm | allu el ADN 1l g 2 o) s a5 Sy ARNm Il o oy asT L1 0a -
g I il IS DI b Wt OB sl st L
.m;,:achstﬁ.xﬂs\j(aﬁz....)::}szdgwgl.gm::),L\ﬁ;u»ldwt,z,z}a},:ARNmG.a;;_L;ai-

Ay 3,400 Jyusr =7

[ 7le code aénétique “ S Ry PPN (-
Deuxidme lsttre ; U3} e e
C, i A G L’Lf—ej_._i..agu_._ariia_ -

Ucu ser|UAU Tyr |UGU cys U | s

Uce ser|uac Ty | UGe cys c ARNm R

UCA Ser|uaa stop| UGA Stop A

UCG sar|UAG stop| UG Trp G Jtg A, € 5, Ty

ccu Pro|lcau His | ceu Arg u ) ) :

CCC Pro| CAC His CGC Arg < eVl e 520

CCA Pro| €AA G1n CCA Arg A

CCG Pro| CAG Glin | €GG Arg G S5 R i

ACU Thr | AAUu Asn | AGu ser v 5 i

ACC Thr | AAC Asn | AGEC Ser C POl Sy

ASS ThHr|AAs Lys |44 g4 §

b ¥ ¢ 3 “ 31300 WIS s M -

GCu Ala| cau Asp | GGU Gly

GCC Ala| GAC Asp |GGC Gly € Sty ol aad

GCA Ala| GAA Glu | GGA Gly A S dl

GCa Ala| GAG Glu Gly S st S
odon d'initiation " cedon de terminaisen 5 Ll ALt 4

Syl dyaiadl Joaan : (4="4)

-t e

.(16=24)t¢-.,.iu»16;__A;J~_,a§¢¢._..ib_a;-‘}ﬁ;;u_;‘.:mu.v; s Jl-
bLS}.:.-JU‘_‘,_SQg‘UScL.;:.g‘LAr20‘_}.11.5,-5_}.-l_,64=34L’.:JJJ_,&L_,;:AIJA«?-JQLL;L:.a\.\._:;._.\i_.h.b)\:.:ty_,l&lb‘ -
RTVPRIC AR E U PSR e Ie S By 1 Ol S S a1 2

el 64 431 M6 Al d g 5 % - .&,-.,.I‘_,.z.&;..;u,g,:m,-.uy;:;\;g;z::bd.m;,.un—

 .UGA UAG aUAA:qAJJ,ﬂ!;p\;:ﬁfﬁwiumé‘iP;ﬂ:._:l»al,ﬂ SN g -

gl ga ity il L il ARNMAU'S Rl o 30 M AUG &ladi el =

'3 4! e (UGA (UAG JUAA) i sl &l S e "5 Bl Lo AUG Gladti el i, ARNm L |5 -
0,5 i 1) i ) e b ) Ul OIS g 300 iy it a1 st O Lo B2, 15 A0 i 2™
(b b s ae il

—_— ——————



Sl W #3)! Mi tdaﬂl J\qdl g

deat) ploxY) bty -8

) U ARNE I ahayy el Gl Jatiny s

Moa ey &« (Aminoacyle ARNt Synthétase, Sz ARNt Ut

3ol g 5 el S kel a5
IR I W sl L 3L ARNL el ekt o Al St ATP Jf dala)

o B o 5!

(gl pam s AA) ARN(+ AA + ATP + Enzyme — ARN, - AA + AMP + Enzyme

&)

ARN

AMP
PPi ®-p-

gl a2 bt o o Gy Jake

i dled Pl A Ll

el o
s Al

Lz dal,

2~

3._4:,-4.:!\ J—1,0 -9

ﬁa.g‘.l.gik}_’-|fg‘.:')\_?t_j;.ﬂ-ﬁ!;.=l~ﬁr_‘5

c&le cadUazad
Slyhdl Gy s rdyladidlayy -]
e

b gl ek e ARNM ) a3, -
955 M gl

o par ol s ARNE Ul J, -
AUG Gl 3301y |5 ooy ( Lyl
CdaY ARNt.UaaLalla;..lJJl

JSeD g aSin s Jlef i -
e sl (0 (g el g 5 4 I
.P,A

P a3 3N ARNE 1 i, -
Il s 1202 A S oy
oW AUy Lasdl LY ARNE )
| -Gyl

oyt 5y ox3 rdilllatall dla s0 -2

A ci,ll JLGWHARNE sy - 1 Lt

cJ3YHARNE oy o5 e JalLARNE 5 J g1 a1 aadl o 2oyl )1 S5 -
C G A eI Gt g Y Gl 2yl ) St~




‘ A - . .. 7;:7} -.‘ VV #ﬂ > o .‘ :J,m M‘h’ -" ; 1':.‘-_ i ‘r ; : 4 ‘ - A " - »"A'

R S TV ST ——__
gl AL L C"l ;’uj AR o Bl 8l Sl ARNmM I s Je f}jﬁfn C‘}g -

is ._’_)u SN A | - ° d! ‘-:-Lud‘ Jﬁ - ARNt JLE-'-.-'Y [SPLI K] 1,:-\..:. A C;)U c...d.g 7

: H - s )l et

B;ALQJ‘J"' b i XMJ .’J ‘;—-«"J(S-\-J‘-lfl))-g‘ﬂ u;%wuﬂ‘wﬁ‘gu' 4—1\)&:3

L e Crade Wl s 2 e sle g . 3 - ; : ]
‘J.vau- b, -’l‘é“'&.&-‘_}:-:“ ‘w’_)‘iﬁ-!‘w‘)ﬁ:l_ﬁ:’( UAA,UGA,UAG) ARNn].U

W
(95381 ) pigm Sdaza —10

1:4:7;_;:-“0\:;;.:1_-!&3._.,..&‘.31,TZ._.JA-!AQ-\,-&,&SL_ASCL:}[J;I;,4
Qb}‘-‘”@dﬁéﬂ‘ p,_.!,.lh._jﬂbﬂ.{.:ndbl;»aolﬁi

P,ARNm et iy STV VS PO b

A b5 e sl Lty a1 i, )

—_— T

e r— —
33&)”“41&5&@)

g e
SN R 2 e RN
Ja S gl Jch;};—;)‘ SAazs
(LS ) Gl SU ds Gysall ot aless —11

A5 o ¢ Ol e Ll J 3 2B o éxlié,u&d,llwﬁggﬂiagufui.afjJ\_,t..;JH:,L..pr::

- 8 15 F s S TenS i o LS s L pa el e
( N red s ARN

(ADN) &, 40

A

g 1K , g S 0 5 ) el el




ha uug,nw,nmt._),m,;u‘ _ : :
N
JS:-JIM‘_,..J”J! -12

S e L LG Sy g i~ b ol s neos s (o el ) o A ey gy (5 pms o -
UK 2 832 L2130 L 0l oSy A 48 Sl (6 e o — e e (A b e ) a1 i Al 3 A
ol S 38 thay i Lo 12 jler e sl — L, ¥l s QU ¢ DLt 1L 5 gl s
CMH) Ll Sl y 1 Ul bl Lol e LoD 1 250 51 Lo Ul 3 sl U Ja 1 Laf s

g0l Al 3 bt el )l (s ABO
Qﬂlr\.—:—mma‘d‘fléﬁé};)l{}du%‘m;WoMyuﬁ;JLﬁ(ULL\QL_...JJ);‘;JL-_,JJ,.L“ /JJ“

UAJL.AJ-‘UA-U‘—W Q‘Jm;_,;m.hwub}o)ﬂ} AMQ}-JS A.J_J‘J’}” bM wANJ‘U.aJL.Q?“

Rz &‘ ! i gzl Lgali o L]
oabadl sda, sandl Latlasy
45l 3 oMy g Q _ uUJJ\-“JA.n g o
vy
£ X ol e 0o gl e g
F st ol P A, 5 e
/ oot i bl sk b Sl -2
L2 ) pa i Sy Sod oS4 ek
3 ,, KVl by iy § B AN e -3
IS e oo T B 5 il
SokSall O b | Aol s el s -4
Wi - 31,21
& T P e
A S 5B A Bl kel () St et g Ltk -5
o etta Al

o8BS — 74 bal el -6 (ol

: Anagene gty —13

(153 80 50 G Ul s B IBUN (Lol 33 o o bl 5 b g Y1 g B pat o Janty O puld ol a1 40
Db d ozl g bl 22T s ol s L SO 2l Dol ol 6y

iy 502 3 a1 21 ol oF ARN I T ADN I G ol ISl ol s -

abdl gt Lehai g L i St 5l ARN I ST ADN I e st Ju Sl sLi] -

e AT Sln Bl 5 Ul Taedl olasleadl o 5,1 =

59 Y ARNMY n 22 301 ST ARNMUN | ADN 31 e el ol ) -

ez Lo S e LSS b I i B iy G Dyl ol 2] -

i it



Y o AU ol oyl

(istaae plert el o i

2 T HPWR I L
' HF'L"‘ IS 3 G e Gaanll Ll islS L3y 1y 0 NP RN &

A g s . : o

a *zﬁ'-", ‘3"\' ‘fl“’m L.u ""‘:L')-“ ‘__-o‘l-.d“\:.“ Lis é‘clz- \6‘.“11 i&‘j ;'.0

AP M o
draalia gy Sy BN e G adiias

J,!‘aiht_id.\&:—;
ol a5 ) masdt Ly —1

R

) - NH; = CH = COOH : Zolall 5 sl —
-J@V'JVV'JS‘:JJJ»::QU.;,,_.&%&‘_M 2 Golall 3d sall— 1
o St ‘JH;JQL\?:TJ‘JS‘L’QL\’“JE,AL ; \'—JL.SJ.A ::'—:--\hb,.'sb-yl

e AP Ry i a1

40tk 5 -NH, (L) L2066 2 yus 4 ~COOH L e gar
e
:h-],i“i-:

| AR I e 1005 5l 3 Oyl 3G 2l AN -
eSS A Gl Y 2 ), RT3 5l S Y el A LW slal -

h__wk_;uaﬁisu_suwlhu,!u_juau.s,@awJa..,nt_gmusqﬂ-.;<:,~:;,;.t)::uh;,gs, LV sl -
Jalee Jay

L I pH o, LV oYl o L il dadaoll aloall (g 5uptall ) glioall Gyl y punity

WI@BﬂlﬁJ;%wSJc¢U|J§.‘~;&.&L~( OH_)Z.;.Lplill.:)l,_‘J\i)}iL.;.u-ﬁh.a_,t_juz:.\lld.i..}-lc..&x—1

(Al 380 01 b) L a1 jaadt o L 2ot gl HY 3 (-COOH)
NH; - CH - COOH + OH™ > H,0+ NH, - CH = COO"

o pghin U (NHp) el 2ads Jl oL ez (Hﬁi,.&..:‘-l.:ﬁ_,.‘.]l&[i@,ab—L,éw‘i!wiéltbfz

(R 2L N b)Y | maW aadt e i e

R R
NH, - CH = COOH + H*_" ™ Nu# _ ¢ - coon
* e - - x al. - & L
U'Lo.__.,.__,. Ll 38 0 gl 4] J g u":‘\ﬂu'.‘*;'ld“H Laaadl s OH Laeldt o)) 20t 36 (s plsy Jolacl L..‘.JJ\‘:;-,
e : R

NH3 = CH = CO0™ .36t} y iy

kY1 plem Y g1 —2

o il ol a3 ) Y LAY it eV pad) Bt lall s Laedt B sl Je
WAL 31y Y e g g s ) -»:Mwbm ol ',-.1..1-1
.&JS"JWUCJ&U;m&xtﬂlmoﬁ;ﬂ‘wﬁv\ﬂ‘éb:quu%l.»lul--.-

‘ aaditilas 1530 Joti g ecne Yl i 3 gt ik gdlalads ddgol jaloal -5
oA )w‘}bﬁ}l_:amﬂ'tﬁv—-"w*f”*H“-'r"’"&""'r—-‘“

Rt 4 ey S s S )

Sy b y




S L kSl i gl asadedl 1 Jadl Jlad , |

COOH COOH NH,
CH, H ((—;H2)2 ({:u2 (CI‘HZ)4
NH,-CH-COOH |NH,-CH~COOH | NH,~-CH-COOH |NH,~-CH-COOH |NH,~CH-COOH
Ala NI Gly il | Gludlabyii- | Asp el LNl Lys ;U

el ol e 2SI =3
Do el o U Y sl e sl o Say
.MOJJQISQQSJ;JS.L:&J_J.L:@IC-i:uviuabﬁlg,:,'._.:,_r:i;;,,,MIJ:&:-
(L g A N i a0l & laadl REUL L2aW) ol olst e licll 10a £ Sauig peaiilida ) gendl ytmil Jolaa -
gl A o3V e JolE e oo &5 Tzt (S0 S M 03 o pe st Wi ada (s 3]
JolE s s Ll T oy B e Bl g2 Y el am S
Ayt ) M aggds —4
(*COOH)2_:.,5...4-1I_é:J&JJhLA'LgJK_L::g@QL&MTMQHL,_;Lj@p&:%b@(CO—NH)Z.g..L:::JHL{UE
oladty e 5 2 aa QAL eI il (=NH ) 2081 225 S 22691 jalaYl asY
el GBS KA A4S s Jlhe ~
NHZ—CIH—COOH + NH2—(IJH—COOH —> NHZ—(FH—C(/)'—NH—(IJH-COOH+ H,O
R, R, Ry Loz, Ry
ool LT 0L A ((mal a2 99 12 e ) LW il e sie sUE o il ) 8085 1 Slagigdl gl ~
NVSKCSE BN K0 B AN B PERECH RN |
(e day § paenS y g oy J346US O ) Bdim LS e iz -
o Il ane S ol 3 0L AU LG -
it day 3 e 235 5 AN el Tl 5l 8353 5, 25l 0Y) sl 6 i —
.(;,_c,_.x;,_w_dm_bdsmd;,.ma‘};uﬂ|ma‘i)w\éumué,ﬁyw@aﬂ@!@;yuw|@ -
ke Ll Lol Laa Y1 e 5% it sl o Bl s amy (o V1,009 Wy 5308 Jolis -
Sy I Ay -5
LBl Ll iy o« Ll odin (il il 5 g aids g ool &) ey (g1 W1 ISCE 2 5y A B30 21 -
2o S (oo SN sl ol 2,18 ¢ o)L ciinam g sion dad gy ) B3 oy Tl 55 Lo s U A I aasudl JUL
| e 3 A0 L eSS L ezl S L) a3
A A ) L W el 23 g 5 By e 23 s B ) e La S el e 00 -
| | il § a5 B ol 2l odn L Zu )
wqup&@l,)&dlx:.h)bil.bgl.:hsquéaqc-p\!lyb\lllal;_,l&pigwylgn s dogl gl Aot g1 ~1
c &l Lty
One 3342 Gl § i g 5ad Jad g 35 5 5 R0V Ll ol Loz IV AL ol il e JEWI Ll n 5 Lggal] gt gl =2

i il U NH 5 -CO. e




) : — Sl A g waaid] 1 Jg) Jall

Sl o B i ) K83 ) g by o gkl daty 1 ) pob

Akl N Lk Gy e s GLli) L Jh il o id
L g rhbl da s ISl 5 G a5 Sl ety L

TR e g a g g dy AN

0]l ;..Tli Ql 10 dgag shadi doad gl =

L1 e 4L L L PN ¥ PN [ PR

'li)_’}u—t /f;.ﬂ\,l:l’uﬁ‘,_,
¥

;‘3',‘1:“:‘:3 J—e%
(Sl g o £)

el J 2]l LA L)

PR

PRyl 3,5 ao, 54t 3y Ny

s
C
7%

(| 1§ J———————

O e oLl GLadlasl g oF AELN L) LR U L1 B PR | P
S GV ey ius et s s 2y i) T |

DY Gl G ad ama bl

JaﬁBab‘euﬂh-ﬁlmt»i{ﬁo@yuuu,gs@,;z,u

-;*Vo?uoﬂdﬁé@jﬁ;%—-'ﬂ\c&:h#:‘

ot s A e Sl s o e S L g
By AV e NS o )80 Sy e iyl Lyl 0

ol a0

A1 i e o o R T gy il
M@|‘J‘M‘MQ%®L}SMJt@U@JHMJQ

RNCAN]

.l:JJJ!thL&LWJ@‘JJ{L‘JﬂHQ|A>JJ\¢.&¢L~L:

AU Dy G jle Loy )

2L Lyl ool 1y

A ks IS5 L 5l L L -1
dLa.h.l.iAu.‘_..;wsu:::...:_ﬂ ,‘,..._.."ﬂlu.a*,-.u-SH .‘,.'..u&!l
ety el S A HY G B

- (-S-8-)

a,bwwwgp&g&{!,:@;,L:J!u.‘,l\d,luz

AeSlaze Dbt 0%kt vl ik




E— i Ll et e eI Y (11" U m—

U et gl Oy 00 g S aSY it I s o 55 ns By 3085 il e 5 b a1 = 3
I FO

ol Ea S A1 Y1 e OBUE oy IS8 R &y 0SS b il o a0 gl 1 4

ddby 5 iyl Ay ot B -0

Rna Ly b S -

S 5 G A L1 I 5 5 g5 5 e GV L iy JUI Ly (s ) Ay il -
;}L:.“Lg_,i__.él‘wi!\i:;tjldw‘d\'xi._'..‘Jl..Lng'UL..&JI&\,S.\”_,QC%B_,;I;L«JWL_;MIc_:.;:l:.ila.l_i.:‘:;a,;-g_mlli:bl,&lli::.‘.)l—
Bt e 3 (o SN LU a1 ¢ 0 )L iy o Tl gD 213 oty sl IS8 4 (g al) b 1 s
R R SR SNBSSV RN [P FORLR N W3y TEV AR AT 105V [ 1 WA W

(s G U G o ) Al ) -

oty A3 3] by sy Al il -

Syl ailas qaf =7

e T 01t ols gh S B e J3 Y Syl B i) Lala Yl ss -

el oS 3L L W Lol etnadbl il o Lo g ¢l LB G026 5 Lo sy vy iy ol 55 =
o el daey G (S TS 5 B U1 L1 ol ool sl I foa s g a3 308 O s, O
S 5 3 Al LY ol Y1 sl

e salen PH I e &3 83 Yl odgs PHI 5 sl ods o5 LU S Yalaza L 045, 4 dusls PH Lo OSap JSI-
S 3 AL Ll Sl sl e

g g e e St ol ilisy 1 s -

S UL AN el a5 oo B (9335 T30 b 5l sl (B3 Ay oy g JS OY 2l LB sy 1 -
sl L sl Gkl o B o s b ! el - AV ey Ul 013 il

Sl I il - 8

LSyl ol e it Sy

ety O ) #—— NaOH + CuSO;4 + (azy 51) g s 1 9y guses Ja Lt~

053 s e IS8 el ey § bl ln S e sVl odn Jolis 3] cdytn ) gl 0 SLsstl on Lelill s

ol e s szl et S 3N e e Ol il s sy
Al O lid S0 239 i ez ) 8 0 ) sy J il b o ¢ (kpabl b ) oty y 4005130 Je Lt -
.(QUJ:A_‘;U‘I.;QS\”H}‘&J_’J"M)QJJ:Fw%‘uﬁywl&éﬁwjﬁﬁwdsccLﬁLﬁlb,ﬂg_J&L&ﬂ”i&




g ol g ol panaiell] £ 01 i)

-” 5 oL oaf =9
Y gl fad O ob
(Slgy e wlhzy o il Jolal) Sl wle gasdt Ol 1 Jorsd
A FonsS Jobt 128 Ll ooy S0 ¢ Lty gl yall il
£ | A 1 a5 e Gl L ot S oy e
- ?‘
3 ot o & bl 055 Ll 30U 5o Juad 1A (J plmd)) ol g 8aS e 5=
1 . (st e By I gt e o (o o 5 8550)
el i 1 T el o
- Spae s Ll bl ol SU el Ja i G,y 3 bl U S 2l =
S sle g S Ladll o) s -
(P 3 g Tl Lo 2 lte) i il ol =dadt o
[ Jo\E L 1 (Electrophorése ) dailyyasll dypall dyids -2
Eaa ki bl 5l b S aady peans e
< I ol gkl =5
Y1 B [~ - FN S e o
5] ﬂ e G s b s 5 | ae lele Sl o0 3 i =
e B z' B0 v - .
s \ a8t > 518 A (6 ymeas s o NN @y g e oy
\ jl‘é""!u}" / w:‘}1ﬂm1jiﬂd|&‘3ﬁ$)ﬂ‘&c~5*
h g ol Zal palel ) 2L eSOl LS gl B ne
sl il " - )
S bt ek ol 5 Y

3460 ol jam BLaL A5y o NI 3s y B s i -

Lt il gL s (anode ) oo el faae LT € o s ASI)) G s Onad sl gl SIS dmy Joo g5 —
s ] st AN A s 5 JUSI e VI3 = L 5L S WL (cathode )

: Slagig ypall ( wlioadl Ggliall ) pily yalall S glaall yunds dole dacld—

PHI L fom sl ea gard (Il Dl 1306 (5 gy Aor 11 o 508 ) Ll 4 Valata Lotz 0,5 oome PH Bom 3 g S0 =

H' 2y oo (COO™ ) dant 8 1 1ol ann 45001 Sty JW 3« OH 1 (5 4% Lol ons 1 0, pH > pHi U -
o Al Gl g aan g L et

H e (NH3™) et 2 1 ol s a0y J s HY 01632 Laalo b 10,5, pH < pHi U -

AL Claall sy Ll 2t

Rastop @U}g - 10

Aol 2l oLy Sl A s VRSN 31l ) Al A & i 3l Jamiy o pld ol abn

e ot 2 LA 52 S 2 o 5 51 gl e MU G555 gl 3 ot 21 05
: At I G il B b g LN s 0y

P o g Al AN R e i Syt A 210 L1 ) RASTOP sl Sl 2

oo yall g3 S0 53 S ¢ 2 50 ) Ol ity ol o3 g piim YN S i,

TP TRIFTT S| P £33 548 T jaa—

Corndbadll b ey il ey etz ka2l o) g 1 m o it —

:

e ——————— 2 Y ———————————————



u\.._..,,..u sl gl pasazdl :.J,‘:n Juxd!

by U ol blasd s 20 syl

il 4 L:«‘-—*‘ bas Sla ¥ s A1 a1 B3LaSUl oMo Ll o ol (5 4kl Ll e 0y

bl 8 o S Losy 1 Aol _SU s Lo O adl s gl eda (3 dgn

oty ol 5 Szt iy ~1

R D T e L R e Ve S FERRFRTR SR AW & PRCH I (PPN S | P PPPS- 1o
‘l;a‘t\.'.l.\.e:...Jan_,‘(GJJ;.aua.naf-)JMl&&ﬂl&j;&&ﬂl;:bo@gﬂlLméi.qﬁ.«:hbl}ﬁ»;ﬁ_,&.&ﬁ;-ii;_—ﬁ
- Jeli

S5 PV RS 5 PH Saz ps 03,0 A L tIW Jul gl ol 531 bLs 2l ¢ Slo 3all haldis 18 G 55001 Jolaall~
(ol ) bl ] o Colleta) Ll Ul clglas 535 5 ol 50 o 55l gn 5 gy ¢ el o) 0

I O Lg;m bladl Jrazy : dadaalll Sllalidll gle Siley 3l alyafis Jalui, ~

(el ol ) syl AL 20 ) Uy 51 g (] 50l 5111 LS5 ~
.(dJHﬁJl}AJ&L‘I&»bM‘UJAJl%ﬁ&A)%J‘yab%iowlaiﬁlsﬂﬁj—

=63 I ) 5 yS Pl JugZ J2e) a b 35 il y plom W1 3eS T oMo lis ISt a5 T ) S e Aol asl Jy o4 -
Lolan s

w}s‘gl bl ol —2

oo el S LN L G 51 Ll oy 5] Sy -
Aslze ¥l ol 3 b

el BlaNL e 5 By e 51 LI 3 S 1Y) -
REPRESIPER

(E\AO) o pwldl {.;m J.J,».Jl S Al ( ExAO ) Expérimentation Assistée par Qrdinateur
I U S ol gL s e S ey DU 0 3

S 58 5 B e o Al el 8 Lol B Y1 oSt ale 045 5 Jolitl sl g s Jeloy o (g 52 s gomen Jalita —
Laaof OUSY o 5T LB Jonty U8 65 pon 8oy L 3255 ol ole 0l zomn 83Le 1y a0 iSOl Sy s 1o 5 Lasng —
ol LT Ll s Ayl pH L ol 28155, AL ol

e gy a3 Ly 3 dailase g

L o sl b pmy o Wk (Al el el ol peal 159 50 0450 1 caganila =

208 Jorl s a3y G OP) Jolidl sl G asl 1S Jelidth3ale £ (3 bl dmlis Lo EXAO J1 1285 dazes —
il g e el de
(ES ) Jous 83 — 3l 1tdnad) =3
Al i e 030 ab It e sl S5, -
O ! Loyl AL ol Ls (EBS ) Joliz ssle— 3]
&I 205 Y e Lot dilate  felish33le e 3
ES Aaall E w5V - Jbd

(ES) el ista -yl aals

sale




‘P'l,_.]lr e o

NN Y e v b AW *-;\_—,.‘-, (T TR Ty et “;. b U ke 4 wades D Ae g Ty AY gy ot A 0 Jlaah Ci ob!
St ke Ll Nakia a py ey o0 3 b30mad 18 ale Y
bR ek w NG gt \;‘\_ ¥y ‘i wha't gl q“)_ v L‘T » Al -,._l__,q?ﬂ *)lﬂ i vl il c‘,i,.l.i
" ﬁlnt.‘l
{l Lk % ‘L#ki'* ‘.;‘! L Y ‘\b'\d H3aks b |‘.‘>U l.“_mih \sl ,“ W ‘i.“#: W K-

S Ry e N\ Viaa :i il Y .',\t\\‘ PR O ‘x"’\c’»\ bals - v a" Cadall \p:“-""# )

*

s S - o \.i""ﬁ}}&‘ J;ZLLJ! lﬁﬂ i}

AR W g B J 5
- TN a : { 1 ¢ "
o PP ‘.,\gu,i\x. o ..\'1 LA ae ey -

LS

,.,,._!A

[} |
- B i
“uA \v.l L) “ ? Y
L *
\'-J‘.\A. alml -
w =]l

o

Q\n\t \.\‘_‘ . o * l‘ \ “ ‘thi'- c," ' \u Al“n\\‘ .“; kl ll&’,“ i-“le'. .r'n“}: ;‘-’

= e T
ol

..,t“-l"““'n R ETN I R - {| -\-w\‘u g 5) baly WM ¥wL»;.a; JUs

s Lt

-5 ¥ -pe=F] [Taas B

P o W *A.\-'c o n\' LAt A8
el ok ~

:'\I n.‘.“ o M oneid n‘\\ - \:_r,' \“‘\n.}‘" " -‘;i '}J' L-i.f..n :'--!'",v" L“

11
rg

e idey APl

\,rh Hiaba b - t\k_- ¥ g J\H Lrl&'..“ A e Jh}; e
P — by b v w o
PP B e Wl A el sy Cs,,-.." Cnke A ‘l} ML.,JJ bl‘ ‘.u .L;.q-.,“ \Q( in'.:S ,!l )
h;r\;k_w‘ D ;‘5»\ L ‘i..-'\i‘F ‘\,‘(‘\ \.\t \-} -y am:\ v\ m»-,-‘b %3 ‘- h - \“ su; v Al .t‘;-‘xl L»-h,}h..s = -1‘-;;“

"k- k! ﬁ.’,‘«i.,\“ - .-.J'\: L sod! bk “.w.'- » aleladt sl 1'\‘.,.5 v ﬂ».ﬁ‘ i”pi“}?l' ‘-.g'_..u\"

v g wEb . : Pk b b Vi 3 4 4 ¢ } ; 13.F va lolle - e
Ny B P e e 8 il S ‘h Wl b il 3 W Y ‘l\ LAl o pedd dacd Ale Jrl&.‘i wa- -

Wb il

dae ot Jow u Yl daad Ba g ot i ‘},L;,H 3.,;.;,, %,; LYy })| ;’5;*‘ -

doa 3N e &\,ﬂ Jted =5

Wl TN i Sgm L BIWY b el ke et o A ANE Cn @ wev B Ll puw U »i_i sindl Jolsll wae

&rh.‘tuu\ “Make '\uA. isall aad e i\.r- ot —“QJ\ 4 ...*"‘U L.i Lazht

AR P o 15 A W T R " 59 A MRS O A

‘.\!\ \rh-‘ i *

lw* Jols

E +S ---PESME + P

; ; AN el
Es B &

E+§—pBS el + P+ P .

L\«t "u§

aald \‘ ,.l
Saal \‘ .\‘

Y e B S g 38 S

N N ———

ddad! LN

PR T 1
._h L o e

S 3

oo @B-[e

| B+ 8§+ 8§~ B§)83 el + P
;-ab-“ “le:;“ ‘ Ll.q-{f)‘ u—-“}\"wi C ’J‘

e . U S 8 R P 230 8 08 SR 5 P e AL A 8 P T

22




Sl § ol (s 311 el 931 el e

P b e Lo gesdt iy 36 -6
GBI Rl iy s a3 0 3008 JU8 e e 51 DL

PH i s WJHEPH D2 5 o5 PH o Brns B 53 i (6 ot o e
e AU LU il 1 3, S0 UL e a1 3 4 By S0
T ATCE Y Sy P (PO W RN U SOV BTG U B PO

P b s Jduall

- ’
PH_ | Gl iotdl a3 HY 5y 221 il gl o5 gaadd Jau i § -
<A pe Y

U WRIP SN PR L) et ll‘:;l_,.:.Mxﬂi@m;\nz@wlmh_)ﬂ&j,—
s Jelidtanle oot Goay e W el JSCA1 s 3 ¢ N1 PH I e Leliclt L ) PH byl Jlaill o yald 23 5,1 BUH i3 633,

‘ oY bLad e 8yt By 3G =7
;_f“ﬂ_fy"'l’u1 L‘,.ﬁ_-,;‘ilyu:ﬂ'c.l.ﬁ_,;;ﬂ,i.l&,;y;udwwgﬁyﬁlhulﬁ
. QU A s a e i) s e (g gl e
LELY el
el :@i)l}i%J;WJMJ@NgﬁjNILLulﬁ
‘.J__;;‘ch,.,a_:,Mu;,l,;taumg_jmsdi:eou_}m,p-
L @b p bl Balaial 0 5 S S sV A Sl 00 e et i

sl Al
e ) A
P AFAN LI il oy L2 AN Ly e w5 e (7 40 o ST i 11504 Sl s § syl s -
.(r"37;;L_.;w.u)q;,lsuiz.,.,J!;)lfx;r,;q»&aJ:,za.,;m:.__.!as‘:s,.qﬁ;,;\ﬂuuuﬂlaﬂw



L w
N EB 4 L.::Jlg;f:/.J/ 13wyl 5oyl

\-,)\.,.,i\'\ \-"i"{ \‘J‘ \\S SRR ) jJLv-.:o' \)) L:.._._j u:u l‘,', QLL"N‘ 0‘ \)Jl b‘f h:,‘“ _LL‘)N
\,w. :kanrl‘- \q.--..L_‘ -'J:"\L‘\ M \ »J‘;‘

b A yall 0l e gl s g g 0 s
F R T E VP PRI OFosg V3] ot o DL ot ) e s
R et il i eda dud s S5 L Ay o Laed | dlactl d it Jita
Pl (s sl ) & puanll S o e gl ks Wl g o o Ll it Y1 )
i bl 5 U pmie Jlf S Jaadl o5 (tisal

old OLsSILas il REICIRU W Wl st dalen S b el gl ada b d g
AonSU Ao lal) &y poanll D1 oo ¢l bz A il

de "M dsliad) ~

3k yanll Ll n s e 3000 e Lol 2y yas
A ALY e e L3 S s i (g Y ) i b
P el Gt Lty s g g dll peLighl 4 Laal lsa—

Cladl LI wwi.@\llhu,yw\,tym‘&l )i ¢ andl A A ol el 2 Y sl ikt

ol St el pudall 4t il g PH Y3 ¢ il il ¢ 1l Lo g ¢ guicill jlghd

)i pball 0 iy )

v L belas ke )

)quu'd Slet 5 53%)
0 O BITE= NSV PPy TN o
Sy s CIN et Lk 5,8 ) Wb 352 3) CVED (RN CE I FOR WA SHPE PR RSN TR :

u..:,;;:,"’_‘_:pi“:: ladk b 2
A S R Ml s Bl L B N1 Yy sy
-r-\jla‘)"ﬁ‘}hu_’%yﬂ‘dﬂﬂ.ﬂ‘:ﬂ%:;;1,4—1:%-_;)&‘.3)‘_,)1)»‘":‘}QL‘_‘_:-: s

M G .
i el Sl e s N1 Y L

A T35 St - N -
P S e GRS (915 e oo

&l -
ig..,._;nl.:‘y\.ild,i—.a\)ﬂl;am;u,,!uw.\hab_ﬂldbt.;l~ S L Sl s -

:L}uu:@}‘ﬁfiﬁh
il & sl S S G b e Teal)l b Lt i

Sl )
D98 N itz Liad S FIM UGB ey a gy

N Lo Al U ALY ol ] 2 i Al Lol 1 i ) o iy mpal g pah
ML;LABQL-.;,,_\M.JAL.:;:‘g;L.J\:JLL!&;L‘:sJ;t;u 20&-H‘Jﬁg.ﬁdﬂ&efﬁi}a‘é&;g@)ﬂﬁlj
L.-,L_bg_,1(L_.p,s:..au.):;Laifo,_g.\Ji‘};J;gL_g,ul.L.aJl.uy&.mtrw&gﬂ,:‘;w;{mamumy%ua
KPR FATR
,(y;lwﬁ,)‘__;gitwwy.ﬁ‘i- :L;!;);wir_-;\,J,bu.;,’
.wtdjrﬂﬁjé&‘_ﬁw;ﬂ{t‘)&ﬂh’:#l_',_1,"4..

et B Ay e ol iy o Tealliids |, oo

U L L5 s ¢ 0 B Gt S Ll ol o) 28 S 2y EETETICICE | R PP
TP (BTN O 2k Llall YA,

NK QU L dalt U9 Jats — Ll Lo B g TR L VR WL RS IO LF A B TR EX

- g
bl =

gl g Ldals s o de Il i e it mml Wl -




. LS oo § i s 9P a2 S5 Sl

Z,_.;}.J% sl -

Sotbapimin filn g Somicaly IS5 g0 ade sliaili iiy si et 3t s 83 5 gy pin) hf i o 2 duc o ill delicdl 24405~
PN s by ganli i e it ns S5 g Fre pr s a pan (S e s L)

et G o ke L 33 ¢ e i) G Vi e g~

(Jﬁd ,}2 :,:.p)} Peawy r»-:-. i ;QJJ.’J-. LB o oled A A T

%Pu&lﬂyui‘,’ygf :slimﬂf@é"};,‘j_éy.&‘j-ahl:f ;u‘i‘__'i‘!.);-;_a“;“;: = ;._)'é-;;'-};a"

g

’ )
H s - < -
} e ."5!.1}'::”:—" T -——_.-I-Fu a?m:
H
i 1223, < ¥ 1 14 - - = A °
| s e i B b Pl R R e
‘.7;.,-_‘./_ fFen g 3
A s D e [LO0 e Sl s
- & = =
1 E?
s o
; .‘J/‘ﬁ .*.JJJ...."
- -
§
! ) =1 § ts
et NG e I IS R Sl NG =

e a e g e o e
o A WP | P4 QL7 TR DB B DA, |
- - - — - -

M - v Ry = M Qg = ¢ «
Sl L) plsa VI i, ¢ Bl ) | P
8.2 7 Fhal g S

- s -t =y - 1 = . -
| st iad o, 00

‘_;.v'-b&_,»-\a..;,@,x

‘_,‘_.i_‘.u.u.:;,:uz,.au&,&:sLé_-:sfuhL_:L...a_.._;xﬂ.u,;uajtf*ﬁumi,w_;muguwuaxti;—

. L - ;“-1‘|»-1'“_._3"
HLA” .cu“:;vL_u.:_wlfqa_’x_:___ { .—-&LC{‘ flia

NH:z Nz . T Rh ABO .CMH ot Glﬁ}n—z

L 2
QJLL“JL‘_ 4 o 3 Al o L P P PP

(CMH)

(oA et 33 aias ) CMH pllas ool —
- L AN sslaah aa 1) HLA L s QLY

HLA‘LS:JUJ_’.& HL-JI"' HLAI Eitlige ‘-?f"-" - Ly 3 e 21
D; D; D, o B C A LS ol e e tHLA i, -

N J e J o ik i 5 s LS (il S )
SO U0l S iyl g g
CHLA L 0 el

-_—




.35;.}_,&,-..45 &we‘,).-w._! "ﬂzu_u-qi..l..«,sﬁr';,‘f-ﬂ-ﬂ

¥ | o e i“ %, w .- .
l& | \\i.x A S sk'\r\.‘a \-"“‘..'-‘,: \:—K 1.\ -i & 3 -;*

Jﬂbﬁu.—:u:%;ud,&@ul:;;,_ﬂ,i,uat,k HLA”

6 od; pdll o il pust
h ¥ e i ] 1.
Al s 4aladh \q)um\_\ig_\“__ L:-HI..An.z:» s, S Ld !C"'C‘“"J’HLAH’”

—— .

13:...:' -\' ( BO )-by.;.‘ /V.Hu‘/.u_ya-"g_}
» ‘:-“l-i_,ggéa-« AR s S b Ll Sl et ABO iy e -
5-\-’9\'-i,»qi_—.-ﬂi‘._,uzsﬁ-yo.B.Aot;quﬁz;‘j,_insm,J.u,,,m

R Loy Tl g LA L Gl § 2l ez cOL

>

‘i_,—-a-?-‘ uﬁu-l.‘i \;Jihi‘-}:‘l Cd:..- ‘}F ‘:";:‘i}';." sia 38 ‘p.i.c- Jl S84 JL"‘ L.l“'

0. AB.B. Ar p Lz L, a5 LT an L e s ) 200

ma—e\_&!ugfu_. Lo \...'-QEL‘AAHJ.;);}\ -,&uw Ad”,"-

bL&.Le—_;aJéL-AUJ:Au‘J_‘.J. Awlﬂﬁdﬂ:gj‘xé}b@w

e B R L

. Anu-B nu‘ ...a..-._.:- L.a.-‘ "J 9.—‘)"!_.4)‘

: : L:H‘\‘-‘*J‘*"“ H;s?"‘h‘;‘ggaséﬂgb‘-“éJ‘<!‘lBQJ)V‘JQML&JJZJ:BS”#'-
2 ‘ J:‘n ‘Uni; \\ \‘ ‘- 'Lj- -- el B—A u ta - B‘.qu - P . o W
i \; & Al ‘ gﬁﬁ. ‘ .. -l-‘_‘-_‘ulq.n.uv 4_:_;},! A— e .?"'-'"’J‘*JL-:‘J)‘:}S'.'LP"":‘J‘
1 i RLe o \l \' |

i sraton "'\ “A i = Y - 1 a < -
t i ‘ P !f \nti-B Anti-Al .MUAJ‘?;JJ?_?QL&!E;J.QEJM!
LT T | Wit
L . [

e et SIS AB S 331 Lot o6 J 45 1 AB d g3l -
el aslaa loid U Bs A L,

[
‘r_—
&

J-..-.vt AB Cn;}‘l—aﬂ.ﬂr;u\ﬁ
(W

“.:s...a.a.,\....:— Lall ‘4.. +B & \_L....)\:.-‘.L,u La.s\'o\..:—iuhSw'SBlO ‘:‘-l;lciv'd.;u:;&dﬁ 10 dye3ll~

. Anti-B 5 Anti-A
;WUUIQ.@:L&JMHNJIJ‘ ‘f) " — -u_lu .-.J-u .ga.h I-‘-‘ ,t.ni-.a(@n‘u :J]JLJ:L.‘.E“A.‘Q—

’\l“l-A-&.\L‘uu izl U, Aﬂﬂ-Bu\Lm 1 \x‘ Jazll

‘-._i.....a.n" r ‘“'&-?L‘i-)

(LFPNES rJJ-

Anti-B « uL:» Anti-A < J h 3 a0t
-JL.-‘I:J\':J'i

'

Blall el N1 B L el ) MQ

:1." Asall Sl 4. o (ann B_,‘.\ncx‘ 4)

Sl Sl gl W A e
.o|’...;-t -_LLS'LE

~Anti-B isla. cL..,_J W

Bl admol s
LJ»L&)}'! ialad ahald o y

26



it § 1 o § i SAP Sl - . -

A i/}; )»:5 I‘ia‘.ﬂi‘.&l,ﬁ#rg,l’} _;..‘.f*al.”--)", ,.;‘;e_,"rd;,l e

Bip i pult Bocd i gps oy jp Sos Bt NS 5 po oo [} oy
f\”i/}; }5__4:1 ll'i‘£ 511;?34;! ":)" i,dr}zj“-‘.:agﬁf:“"g,.;—' ;/:-'afoh-'lq’- . il f""':(l) for poik

‘)iff:lﬁ"f“')‘,&,}IA“‘:ié‘:f**:-"&)‘Jdgfifiu" g ’A”alf’p— f& ,Pv-ﬂ- . e

\
| y p
FE S L e @
! ( Ih } .,“'J// o »
| N by ) Jo 0k 305 1D 250 0D 5 Jo b 00 P b iy 5B ns st 4 s i (K} ;
| o o = LN ST S P ANk L 0y J:;;;“ sllal® o 7 Pl o
".Jh“ll)piaﬂjs.l.}rlufafm’l),m{}" f#- 4!"?_“_““’«.’" “‘,...)(Ph ,f.’)‘/ w)ﬂh_ - .:-/-,n é
ARh ) poyp e it 5,5, D sl TR TP e 03 et o b g b55 t §D 45 Gl B g 4
(I)d]w”)(l)[)} .M..,ywu)...wyc.,m‘; (P!i ] ’f—-&p P
((i{jjdmﬂy _'f-r)l-a ‘64.- (}’éﬁ j ,&‘o s

.Antl-[)u}_ﬂaiﬂl. M-.A_m..aqylmu».a— ‘WJ&’., ‘f"""‘)'

* 4 d A v B 3 - - @
ARh )""‘"’J“ld‘.’}l}“ﬂ" [)a.ﬁ,-mrbﬁ;u&w;gf‘aﬁﬂ‘r)f f.o'fmi."j s 3
A Bl )w_i_‘,‘_,y,x‘ w_,ﬁ_jbud-\d-d-)‘u-&‘_"',m!nrdr’l).r ;Jx.&,« L g pis -

LY i [} for o &ty da _ a2 ) 2 i B
JAs e Anti I).iE'L,;qp Mejlgd S Rh s Bl Sl ATU-D b i s ie N Lias S -

L ¥}

3 o1 i v { T oW 7L e L ta e ¢ . e - - - -
.D A.mldafwd&bké-,:rﬁwuiv.—;ﬂf ?rn=fat;¢-#-.wg_;o,&y S o Bl

I“’} wg,.;,ﬁ_g.&.d\,.&....pgp* .ﬂg,_;,ﬂﬂ.j

!

seuisfl glls
.Qa”).«)‘w,ﬂd‘a;w}j/‘uup‘y ul;‘av.lé—.-..&.,,l-_u_-.st-m-.‘ph ‘,L,J;s_f.—?..- 4.&.&,

d,‘SJ._’JMJ_&} q...J.. :_.;h ?J.:-’:ﬁ.;-g“ '-A‘xs i 5@34@;—')’25» sed 3

% “

L e300 ) }d.]:é:,.,uf{h .‘;9‘.; HERSML ST oo a9 i s RE oot 2, S0 ez ";;‘;""' % 2

-

= . .
3% P R =) 3ol el ot Wi T i g
it B3 == Anti D;-_A;f...a_--v C::"'""'-'-‘. ke L by T ;""""»f;"

[+ ( o i i
00 |
o
o® @ 1
. f el R
o Rb* oo
o o - -
‘ —— uh-ﬁ.l;-‘—-
oQ ! & e
p s i
Q
o P2 i #Ae Bl

-]

; ‘ a : bl
e o R alae plool gois Anti-Dix -

(_Rh{,,,g)l (Rh}, 95 5 ,&1,.\,.5,,..; Anti-O . ,,.u:::y J’: |

' sredl S oy I

L I 39"



o e il & g1 o

W s U e L L B i g ) g &,

T LR TR S RS U T AN i 73
™ b #ipr S0k 22 I \'\‘w‘-‘whuh..!*¢.':-'~4r\¢.-.a_.amt RIL' S P FCRVK [ B CE LW [NV JOR -

. Anti-D e 5 52
1l R lie Llantel Bty A kel st ol 133
a1 LU Apson Jbaniarl 20 gt g Lo gy B0l g et O b Al bt 2y S oy e 0 ol Anti-D i jas,

m UL dalase

3Y, S M ADG-D 3 i e, S50l eg
./o\ f’m Jad sl s @all Jiil diGgqll lladl -

e

Kot bl OY 1 oLl aally O @, podl 50 0l ol ey -
3 oebad )l ol 4o SsE Ve dledn ol el oL, ST

005 IS g ol g oW 5L s 3 QL
s OY 1 oLl Jiedly AB” & poill s o Il Cmlio e s -
Sl o Wy ¢ Jadl sl sl Tl s a3

g8 5 OIS g 0 il &y gl by S s dplie Dolnd

FCAR U PTCANV PRFPRs

Yl pmd v &y gl 1) ot gV GSLL 20T e 8 past 0455 W01y a3dmdd g 5 0l Aol Ol 34 de g ;1AM g gt
A phl BlaS sl d 50 A ) g LMe

S N pdaal s B Il oty () S et b sk L) B a4 go 30 DN e S0 133 S s il ey paci -
L0l SN L e g sl de 5 Lol Dl
.lglan..Jl\i%lk}:‘almQ}la@\ya‘)alﬁyéb,n,:‘J,'b).k..a.n—
AR o) & podaall 6 LA bl oo 51 s b -

| l@;,h —o3ll Sl—Jiys0 -

. H i,
A o3l

: dageall
AL pell e N D) 5

H*("-'ji }“‘L“ sl dedyes O 4B

.BJ As.‘...__:rsgr.___j)
-—--4—-—‘——- .;..:9;::.‘0_, ;-nl-dl.:-‘u))‘

SO 2505 -

-

D mrenam ¢ ¥ . 5
b ) Ol ySle JandoN 0 p—h—S 5 s H
B p—ﬁ}“ (GAL) ) 5SS 50Kl ety o i
! - 1
I"a, 0 | sy gotn @) | SIS o
LJ;V\;:L_J\‘):H)L\

Oif}U):A\H(-Lea“ .U)-).L.a:—-l\‘}i.‘_::'o

Leo ot 2R UL s DU s J ‘.\jl Las ol S~



tmall sl W bzl = N DLSJ o Jomy o3l oS5 o s 108, 000 H 2,00 Jas JIOLSYL T Al
A A ) Seed H

N T a5 S L) o Joms o3l oS 5 e Ot 17 28, 0108 H 240 Jee QI BLSYL T Bapi-
Bl i B oaasdl

(sl Y ) Bl g A wazll fe g2 T AB G -

( Anti-corps ) 3aliaadt fL.-z-‘Y\ -3
(Lou)Tt’d\;ﬂ(L_JJSQLé::J;Q);-H}X‘&l:LCﬂCJL‘:}?(Anti'corps)EALAJ'(-L._?-‘Y“JLNJIM}”M}J“; -
LCADt-genes ) wallud po Lot Ul B ol pliddt 3LE 5 JUSS e 240 L2 LD b oo L s Ll o a2
s S5 LAl W e Jpaie JUa) salall sl D S

- A S S g S = 1 L 53Lall Lo VI fans bl sl gs =

LW Lo e Lgmte y by ol e ot =L U e JUY LSl Lo ool -
dutfﬂslmqulh.“,w - laldlides L -

sLall LYl pl it

SbNT S0

N

.

UB Lo =5 ey o G r —4 b W3 Gylathia -2 5 dce Zilana =1
..L.éJan—g wiﬂyw‘_.‘"%b"g M‘@LUJN‘&@—7 J.aJL.SleLi-tuLas_,...J- _“‘4.;!:.,«" w6

s dalisgll olusa ¥l Gty -

Y O ALt lgM )by 5ae e g (TEA ) gamy o0 ol (1gG (IgE (gD yidmly iy e slall 10 S -
SN oo el 7 Ol Bk O Dl 20 Al 35 e )] Dty 50,55
umn.i,.wiu,.%sumgﬁ_\wuk,@.-lea;;,,;awlru.?x't@.;,g._.:u.ut.k;uir__;_\r@-
b e consl S aall W e s |y IS

RO R R ER TR | A Gan Jo ol g ey el et 2l 2l sl !

2
.(JL&“A‘.@'—-LJB-U)AJQ).qu-ulwf&’:nwla‘.uycl\ﬂhéjyggjs%&ﬂhi:w\r‘.—’_-&'l):.ﬂ*

SR



St § b Ay ol panced] ¢ g Sl sl
J‘r&w—-—’ (Anti-génes ) dal) Q‘JJ}# ~4

Sl Le 1530 8,5 EH\Q_G;....Q}}AZ&JS)II'J&"J”-:I*”J .
S g5 Ly g Ll sl e 045 05+ 08 s yb bl Bl

l-.-ll I'L‘.. \,L\.- u""

e A 1 45 g ol o

i 3 e L b st (50 B3t Sl Sy Sy e Ll 0,85 Rt Sy o e 850t Bonel) el g -2

As \.n & . - - : é
; A lelulﬂyr—.«d RV PR
| "' ol..v-uJb 2375 S Ry paall po Ly pobier (Wdal ) doedi b sl
| 2
i £
i Qﬂ" 4 r-L.HCJ\gJSJ lﬁJ::gr“J CJLAJJ:IJ‘J&-‘JLLP‘LA‘J‘%}’;::WQ1$M i
-w)—!
'L

(Ag-Ac)gﬁL‘a.“ .u'.l.d\ —5
Moy sball o dl BUS 1 e mlidl S Y pns e Lol alangdl 2y o~
M|Jw|ﬂyauwéﬁd&#&43\:&ybﬁJDU).‘J'HJJ-QJ-AM

alall r_.all EJ’GC.U

Dl (3 o A g 3] oLl a i) JSC o olad 1 g s 1 -

U § polas, ¥ &dt 50 (0 1 oS g god)) Ul al 2 e
(e S ) Aol el el e

I ymie Joy biall W ge de il ¥ oLl Liall: g Liall sdagll o galisll~
i

G A WL ER I PO NI P PR WS- oW
*;L:_idir‘._,_..&u.ﬁ.uJ,SL.‘..JL_}L:J\.:_,é&l@iﬂy@\;@@}\:w\r&\y@r&l\.h.:.'.;;Ml‘p‘u-i
.;:L;‘L,ﬂgﬁ;;;:j}l,;,u%.ﬁ;:ﬁ,mL_u-\,L;a“jg,asuwd.wmmmw.uy&q.CMA

2l SladV g Lt 1gG sLall o3 o0 Fo daladi 22102 e LULE LU U OY ¢ dpalall ddor Jamanti — o
::gwsow,u-tga,w.br:s.wtr:w,qu

LA sl Gy b e adke b pall s dedll A gy QAL AL il (50 a5 i e

I S

.wt.u,ﬂu(x,;ts‘y_)\)gﬁavmgwﬁ:&uym’,—z

0l A e (5 52 a5 g S N ] bl oL ol (537 RN om0 -3
.U,.._'L_SA:J_;;J;Uubsﬁdglu,»ﬂwuuﬁ.mc(ab,j,k\!\)UU—lah,:_.A-\.u-.s:(_‘l_Sﬂi)r..‘dlil»).—4
el
C,LJAQ,A},:M.Lﬂ\e;ﬁﬂl»ueguma\dﬁﬂwwldyw:}aﬂ!d,:&rwmzci)ytu»f—s
A b ddl oo




O(I
L S R I S

e S \(“\\\\
b g5

i
q..a...p.‘ b.h.&m‘»d-’- |
1./

i35 M

el slzslt -6

:Lu\.i».m ;L'a&‘\ﬂ
il

S US.«IMJLJ. Las! “-n...»L.l 'L...&.—Sl......_....

L
.

0,1

O L B ONEP U= U PR U GRS, S
R Al BN L adinaadt 5

Tl o Bax 550 ol ris - geliall sili-1
T W) - R EPIEN PR ELND BEEUPPRUSRIENT
LB et o e v o (

Ot 0 0455 (535 e 5oLl s Dpmegaaill dadll- o
oLl c..a..l Lad e g ol Ll Sakeall Laddll Sy
LT Gataalitgndd

bl iall Jos 32 da i, ballin i s N1 -2

LT 5 LB LM (5588« miliee 5 065,01 5 Sl

call W e Jo oladll Jorf e L0l e o) Lol Gl N1 ot 2 Al

A3 DS Jond o dl e LG Tae 85,5 it Gl cas s dgylaalll adali-]

s Y O nf s A sl Gl L Py Gallta it 3 v Jlaldl -
L k. -

oA el ol Seaa g leld ey el

Al pe kS Jamy i nS AL s LB L LT Al b e e Vol




= Ay paasdll 1 JgYl s

. 1 & 4 L W
< B1 g Anrst SR G a#re g w‘[‘«’)ﬁ" i

RV RS PE L LB S g A g s pih = 4

\.’L“" Sl saas sl e QLS e i Lae san -'"‘-.' why T A S )
gt LIl =T

BRI 5 3Ll LS 20U s s g G las ptit b g

a £ £

. f1¢ Loi & % ‘ & 3

. zu).’ﬂw v By ot 7/.} “#
“3 e

RPN buhﬁ@?\&x,c.ﬂlt_j“x ol il h;ea(iﬂ.,gjiﬂ])‘,ﬂl daraiy dggnadl lingdl ly fudl 4

S Wb s s, la...ﬂn_uﬁl,:o‘éaz..:‘;#s:.\,t,:b; bk o sy dgell) Qlyill Gagny s bagall by Sl g
R e WG L (s ASlealas ol i alay %101 4 spafall Slailyl~y

A W SR ———
} f -?.'S'h,».».,,.

4.‘
/ ™y,
i T, W, o
T g
S

R I B e FrlsS il

(LTSLB WA Ls 0l i b 2 2 g it Sl 2

Lesa e o o s g pas , s, LB dayteallt Lagti—}
M e o 105 582 e e

sdaViLa gy, Lo LBm )a,etadnzg LB L~
L,:;!S‘_} atee Sl

=

R T R L
;""‘.._,'"J‘ Gl Ja‘— LR x'.l:g:j 3 d.;:-‘

S -

z -
o L RS

BT I SR
dlf '] Mwhyﬂ‘uwulﬁu_:miaaulf‘t—::-y‘}“ji:édlé4' 225

$aF iyl

HUl oy
(2350 5,5) CMH L :
(.__,:,m,u)CMH.,La,(CPA)@Ju,w.c'n..&u |
-LTgh, Lh.sxuk:a:;u.;t‘;..b..




uu,;,,,u el ¢l gl w,‘ﬂ Wi :

U CPA s o g4l L..\JIAJ,-.\L.-L}.» Lgb pazy s C[)4 w#hs CMHy o ol jlid e UL LT =1
rel s LT dats s« G pa go s ) il W ga uimeay TCR bas, s CMHyp o CDy dai, o « CMH,
ALTM ) 5515 05 6,01y oles ) a5 ,40 ¢ LTa Jf LTh ) saelos W3 )

A CPA oo b gl bl aaust e Lghan s CDy edy CMH; L, oo Gl i B LTy =2
ol 0y S8 LTy 1 dads s g0 m) Ldll W ya sasee TCR L, y CMH, L CDy ks, & (CMH;
LT 581 it (g 1y (LTe ) Zles U 31 LTy 1 ites J 3l ol

bl L1k a3 cOUs o J gl byl dplall LSy Ly 201 G e s Ll LgiKay ¢ ( doluall) LT, -

&t WL Gl ] g NI (L3005 038 e o sl (601 Al 8 gy e S15 (3 Jae  ( d,4alall 503 ) LT, —
LAl A e

oo e Dl sl Lagt Ly J-‘-.L-: Jrodats Tobplaadlt 5 0 e o5 Y &4l -‘doL..UJ| 15 Leldl Gl -:J:im Lv;it_?,
ped (Fika ] ge L0 ola " NK(Natural Killers). i dall st L) 4 K (Killers) il Lol ™ ool
LT Rl g slaalht fae 0Tt o0 WU AR Jas &1 e Wl de 5 Y 2ol wolie o8 ezl e L,.u ! Jo bk
(P Sk ke (a8 5 Bl Leads e I LU ks ¢

Ll 29l oM dtns foast NKLSURIOY 4 ey Bl 51 25U W 5§ duanasnza o NK ) danagdall dlstdl -
Alall L cloas aa by

ALl o oy Gl AR e b gy WolSn 3L s ol KL OY ¢ 83l ol b o g JM UL s, K il =

b L3I oo Iy e g1 IS G g LY LS e s a5 s 2741

Dbl eladl 51 10 s B oyslialll slisi 8

e i Gl SN iy LA W e e Ol e Lo LB Gyl W0 s s g gane sl Lot s =
LN bl B ol Wl e e yosr JS 8025 5] L5 0T ) kst 26 et e B3LARS oMLz bl ndn Cale —
D) G ey Lo all L

bl ) g autst e gty Al s UL B sl Uil e Al el o2y wall e J iy -

S0 al3 U SaLall bl S ez a3 W ) 50\ 5 1SS Ll W g Lo Lgh m Jatid slazdl Ll —

) -»\-.&“ -L‘_}L g“}; ..._ ..U_’.a pRES
R s .
*51{::‘;4&: —— | QJ*“'J] J‘Uuh-’"} ‘ / \ sl
B ub,u B &b ,m I B ol sl )
il T (il
bl sl s Sy Jacdadf o

R EICHD | KEIUp ST PAC NECURIPS 5 WP EI TR PORUP SO BT Ul Rl oWl it | halall e Liglt 411 Jalyo =

PRI oA IS e 23 5 ¢ (i s Sl o SIS T s b
mqylhxmbﬁwluy:uy(3L2::.1l).1.AJI.U.,H._.:-,:JlBL__,L&...U!J,»:.:;w;,dﬁ_}'!;l%f_.g_
( IL-Z)ZQ:S,J_;:\H..-A,.E;..,,'J,:,




et adssdandy sy (Cellule Présentatrice d'Antjs

2

JOrie . i L ? 4 - . g . -
2N sl o e PR P r*v;;'.w "J; S
‘a

CUELE 4 . - P
s T P

‘-Pw"j
.CD#J.’J‘W;”“DLA-"{CMII“J!L}_&J}‘;J."'{;,{ 4")-'1{’

“ . -

e - # gt -~
st ks ko P Sk o B i Sl B P
N - ~ e rd

& w’.v‘r,’.'—« -J-’):-‘ a

R it i
: - Y 7 S15 A5 G L L ke Lk i . -
LR stelen T s o)y CLTam i 515 s Wt ) 300 5 150 0t it 20 g9 LT 3 it 0 4 65 2 o=
b ..._:.,',L' i e ¢

T T Bifas G En o ik Ak & : T I Y
A LBm)-ﬂ.Sl.:ub‘_ng_,uLml‘pL_:,»}J FPRELEIE WY BT VAN ST | T I PI ) B PR R g g
ol o ol (AN B A o e Bl it S8 il 3 T 5L L E o )} i i o

- a4 -

. - - - P R
e P B iy P B s B
e -~ - -

B SV S B API I PO R W pi PR PR S WU AR PR LI (IPIE PRS2 R SLT = RS- S g g

o

* =

el A g S a GUI Gl J ey o Bl Y Je 8 0B D S e st sl e D 220 21 Bm st

t—-\

4'-:‘:";'".} 2 Q:SJJJ\'J‘Y‘ «;J')’u.ilu..ﬁ )\J_:y LB ..ﬂ_,.._.x.‘.; UL’.i Y fa:_:_;_! p _;;’_.;’ "“_};‘ REISIEE ,‘:f:;:._ﬁ.; tJ's‘.‘f—,- %

._5'4'.. . EALA':.H CL""-"Q‘J‘J';EJ CL'JLOLA" C.:s—-..a"i_l z.ijl‘):!}_;.—.l:- '_f)'é"':d' :.:’.’.:B ;.’_3_.:.4... ;z.f;’:.—a - 1&_ J:-t:').:.: s..__:» ‘._d—’a

Lis — .._il;c-'Yll._.-U fdode DL oS e — L iabilae S o - ‘_;}‘4:“:,:;-‘&;;.?_—- APPSR P

e s e 2

e s

1

| Tl Gl o
idalit bl JI il




@l i a3 (1 3 T Sogiallt stiit =9
S LS S s ey b Sl T Buu.u‘m_,ud.__.n.\_,\m,x,. IR I ¥ B
T-Juauaﬂ “.’-

AR RC s BUL o Lo o Lgn s JS (0 LaalDN U 2 LS St Bdasdf olae Nty il ol (3
Agslas of Ko ‘l..\..:ﬂ.a‘.bf R EC TR EREL ooty ass

Al e s e b el (TCR) 3led iz G T S slaalll a A elish o3 Lalt W e J ey

. /
(S omgs ’@' f
b

-

y @ ) ]
\i%' y , .Qo'

‘ a2l e k,E:._a TN
é;?—_,.a\' ? ‘Sr..J“‘LllS.J‘J}?-J QJ Cl\iH“"? Ay 3

ogo

Jed! ‘my' L‘-:‘ o ;‘&h" =

oldsy) Leaty Wb ol e d)le ebaz 4 ol 4o I S el N us 2 galall e Lindl oyl Jalyo =

IQLA|VL&‘)\JJ|JJIL5‘A:J¢JJ$_YJ%kuo‘ﬂyMOyLwy‘wcdﬂ.@.(r:&hﬂﬂb—;iyﬂarsi:“_,dy
I G Y o o3

s 5 (Cellule Présentatrice d'Antigéne ) Ll I L L5,k ils 0 gl SWe s b2l Gl Al -1

L Lo CMH L 28 0 6l 5 0 4 oS8 5 W e Taals
‘_}l‘-\_j)-l:.:v_’f.?qclq—_,)}nu)ﬁu)wtw‘cja.»&CMHﬂJlaisjf-lﬂ“.l.én.l.“uDM&LG.;J.C.{SLE:‘J‘IT.;LJM‘h—‘-‘—:
:CDy o 3l ki Jady CMHp 31 e 5 TCR o 1 Lelins Loy sl s s

ST ey ¢ Lrgd o U Ll L edas e CMH N 235 paill sl W e sae Lo 6 s slazll Ty 2 liall ot
jghu.Cngpﬂlgi,LMMCMH[JlJ;dﬁﬁJcTCR@PI%M@!.\J‘@;M‘_’&LTSJ\
| JL-2 e

sl T g =1y (LTym)s 5,515 b L ) 5l 5 S el W L e LTy ) dats - Ay SN U~ -2
s (LT Gl U3 ) 5l 5 LT S LT Nwls 20 2B e d (IL-2) 2 50 28055 L (LTh)

(LTgm) i si

PJ(UW|‘.U-‘)«J>TUJW1‘S.LHL§)JJ-|M|JJJAWLTCML.J\-.J\L,M‘JN ( L*I)_L_;:_!{;_L..,_,-.3

Loy Ll Jl oo Bl | L1 oLt § 155 S8 ) g3 ) oy pms 3T 085 1 3031 Bk LA Ly s e
A W ge o g GOl P Ry I eV o330 055 o o ol G01 a yoy Lr 515 LT 1 e 31



1 '
- ’J —
N t 1:1;53\2 -
. ) ‘ :::'s"x"- ;i-.n_k
0-\@5—.0 F] ¥ E
. ‘

» <4 - . - X Tk W & 3
[ -&.::.L)-i i S B | O ¢ .;:;,L;_;i*.;_\* N1 daud -a,i

Rl
¢
-r TR L s.wE B- e~ b R "_j-’.“
g e Rl S WP P ™ LA “ Andai L N P
T - =<

DRI Y LIS e Gt N B L LTeD L L Te doladl daglaglll Jos aldi-
fjx;'-:- J \n,,.JLQ\ )l L3 - C-.w"’»i‘ ) W gle - B -‘«.r: e Bl L LTe Ll a2 -
sl e d oy gl ol 08 s e i N e S e e e = LT i s

A gl deay L e s Bugaadl LR L) R R e R S JE UG T chat -

; -y
-t .\'.F! A L2

TCR
KUFPENTS
Aaall

CMH:

> |
R ‘ll. Rkt 2 e
:-;3:9' ln.\..,.a,!

p :-.lJ.F-—.a ol 2,._L\L| o ge “t \.,-’__.ﬂ CEECH]
(s pis Llas) gl Bagadi L1k oL y 5
AN gl 43 |3 mall ol glacdai oe
VJ A 4 J n J Fﬂ"“:--;m '.1,..‘.“,;—;,.,»..»:--.‘,—”-,...-.;-” PP, .:. e K.
[L]L‘ LLING sl \}w dﬂ

e R PRl MBS s




il e ol paadecd] el

el
W)'

OV L2l e o 3 o o 5 Jr‘ﬂ‘ 0l on g ol y iy ileall LA Dy ol (g i) e N1
_ _(.*mk,as,m,g:ﬂwlyaﬁ,;g;,iow,ﬂjg;wo,xalg@ﬁ%-l@m

(LT Jt piai ) bobos Aagalt T olygliallt plisit b A godl 34801 593 =10

Sl L Ugh i Lt b T il plialll s i 3 CCMH ) iy e e Jo P 2315 bty et U3 58
(CMH-P) sl

sl B 5 ol CMH o il U estits AUE A1 T b slaallly 2 v gl 303 4 2200 Q] 5 s Jo
s

M Sz LUV e 350 s U T ol Uil G fe gl 50500 Lol 22lall 5 e Lo

P il wlas e a5 Y s CMH I e 06, LY (ot W el ¥ ) ol ok fe 5,06 T by yliaddl s AUy
.CD¢u1wtth;|ap(LTs,LT4)LT@;h,xii

Fhedl Ogladt —11

LT 5 LB 2 5laaldl -1 5 (20,5 SUD & eSOl S g bl U gl gy dall bl go 0 151 amy Lo oLl O
.&;ﬁjwrjwlﬂydﬁgjﬁﬂl—:é&:i:atﬂg)ﬁusjg.i"

- LTg y LTy ade 5 oz CMH 4 G5 0 255 SUI prdas Lo dafl i o ilsiz (5 16 =

wiaa 51N LTs 3 LB Lt 5 2 =08 3 J AN 1SN LTy bt Lo lesy gd I CIL-1) 10485, 3 580 5150 -
L2-0S J Y

i AW el dGall Laal, -

MAF | Jj 6Ls) . LB ollialll 30 5 2SS hoted (IL-2) 2-08 0 591 515 Je Ty LJM|M=l,i'4 394 =
' Hia3S e ) LB U 5id A TL-6 5 TL-4 2] 2Ll L) Ladd
o Al de Ll Ll W G eI L a  LTC alos (5 21 5« LTm 5 813 cld Ut ) pled) 5 S50 LTg yga~
AU G e Al 3130

Al G U LY » 03 g1 5« LBm 3,515 I3 L ) il 5 SIS 03wl Wge Lo et s LB yga -
g S5 Al W g J g Jlag i3le bl 5153] Lo Jons ¢ Lhaldhl Lo
.LT4aqs;ﬁ1aﬁ,&gLu_sﬂgu;huﬂu@ LB ol i~
MJLU_ALJ’JN‘QXEHJ).?JJ.&J}Q%LU&SJLB%@QMJ‘%L&&bﬂughLTQhJu’lH_
LT obs Jul sy s ( CPA)



S8 ol Al ol a3 J a1 il

R

oimai SSRR

¢ U‘g Al
(CPA)
@+ LAl ‘U."

deall ) 3o

E,;;.m 33l u.-j

Ayl Loy
L3 bl s Lot Ll J e T ] sl bl s de bl - IRy R
(;,Gu.‘ uj\u.ﬂ'] =

RSt e liadt Sl —12
LUNOME oy oy g Lo g1 Tk g s el g e Jod by il 0 5t g1l el GloY oWl et by

Al el Olus s L ol ( Virus de I'lmmunodéficience Humaine y VIH

3 2
w
gp 41 oy, Aty W I s i ) om0 Bl 0N

el L.L.-J}A»J' ] T4 "LHLA...U JJJ:AJ‘ \.\.A L-“-.\-.‘:.m‘ e q:_-u-‘ E) Y‘L.U-l

Sl gl r“»P‘ Lol LV e g i il s AN s
5 J}iARN .RL.L‘:L! ;p 1;1;L‘L|
P24 Ui p

i citeay t VIH L gug gt d 1, —

g_.~..u:.:¢ .‘;Lﬂs .:N { Rétrovirus ) L.:\?-;“ \.’.‘.:L_.,.:_-:.:L‘»!

VIH oy 6 i

s 0l S ARN I e ool pimd e @l UPeY|

LS gpal ies g 2 BP120 dondas iy 5 Ao Lo B piod i 548 sl BNE e ey il L 0 1Sy

Sl gl 05y CARNYY Gy il 2315 05 o 01 L) Bl p24 08 05 0 6 2 sy ool el
tVIHJ Gy 402

——

VIH LTs

e LS VLS ey b i Y e 2
CD4 St J85 5 52 g Ty GplaalLRU VIHEDY oy b Gl odf SO
gp120 ool ol Jan Aty gP120 ey sl sl 1o e 03y 0 0y
- S ) s Lo s oy el sl Lol Loy a8 A WCD el LT 210

' (Gl e J1 DY LT




i et i b e e 4 A S

QI,UL.L.,.I § it kw!JL!J‘jpuﬁ,.._a-Js’,bﬂ,, lM,u..Ln-w_,.-,,_-é‘ YT pe— |

ql»ll,_hl,gll

‘:n o ] ».l" vLLJ rifﬁ; i
e AR b T L
L =

CD4yppl2o

Gy g ol laindt S -2
C\-J...J k] h‘..._.;‘u‘ﬂ JL—Q' "|
[T PSR SA |
,,}.,i,q,_,J?ﬁ‘!i ARN i
G fmls getall i
Tad
gl pail oyl 3y -2
J g2 ARN
.J.-;‘-:j AI)N

ADN b Jede -4
order 33 G g il
"‘4 i._i_.\..i.Ut ADN u"‘""

LU 3] oy Ll

';:“‘-’J:j‘.’l‘:;-’fdlf"v';'-bl“;"f)f.“-’u;;|J)31;‘u1.}§‘;5b\"‘;"\.?‘)~’."ij| ARNJ‘_,-J:.SJJ&?:;J.LUJM‘JJ =
.T.. J'Obcfﬁ)i_ﬁ}'w}aﬁ‘au;ﬁc}luﬁ‘ﬁ
o_,\.SJLqu:-,.‘JL Llall L) s add by Al 5 s -7

VIH o dylall Jalype -3

P O » o 848 e pha eSS 22 W Ol ofs O ol jult e

o sl sl sne Jisl) blie iVl eda sailas LTy Lol nill ol 2le LLoY1 any sl Ul d5ladl dlaye -
L= a5 LB Jats i Anti-VIH ssbaldl sV a8 5155 ) LTy S8 oLl bl Comny i3
bl e ) dl Mo pazd by ks Llall U L5 DLt LT LU 45l #15f 28 ) BLa)cLaj™,
sl S L) oyl yhas Ble) Jo Anti-VIH sLall oLV foas U Wada G2 jalsel gga dylal ) ooyl dlayo =
o A LTa b g VIR ey b any 2l b 50 Tadplaalll b o g o 5185 0F U LTC 0 o8 520
g 8 o SY il Uaka oz b

AUl s o Sy e S e Ay ndll Welo ) e S o ) LTy el s e Liodl jaadl s g0 ~
JLb  LTe L ._,L.,L...Ut sas 5 Anti-VIH islall sbaaVinae Jaiie s oS J AN Ll oo ol il A
' Al ,,1,.L.J,1=,_.,L.,.,\§,Lq,qj.1,tu,.,&,suu,u.u.u..,aml

. ,. -



PR Sl § ool Cpdbol gt bl 101l

l U . [ - V ¥
WA B o ) | gttt
il g\ ) { AW el e e : L] oite!
]3 i (.,.gtb_,.; \ W\M)
r , ; wylly N
“ a"§~ ullliN“‘“"“""“"‘Hﬂnnnnn‘”"”'“
\ P Waea hmf A%
\ )

1 6 121824 301 a 3 l; ] e !

st it

V(- dybat Jal e

airlyal g Laggaadl ylat —4

A3kt el U B OLSYL a3 B e ga 3 VLY ey g (e oy I G A el ya 1) o) -

Sl s a3 S b kel e L L Z Y (o b s sl g vl ) el e Lghatat g jLgaNY Ll a1 -

I et b el e e gy bl a2l e o LY G158

Midmn,w\‘;gi,d,},wﬂc.auru;@ﬂi¢.¢~ul| et 17050 lag sl g il J 3 0wl 43 by

o o3 el 3 g G g BAL e ada e g g dkae T g pla

P PRI IV ER TIICH RS K| JRCRRpR Y GUUTJP INTICRRus 1 FIEARD INFRCN PN B TR (B ER VR WCTE PR B

,H,u,L‘.U ekl AR e L85 doas

PRI Ll et LR e o Y1 e gt 3 s g Rl oUN el () pptie st s (8 e el gdai iYL L0 -
e imdall s ¢ el ey s s ¢ (LY G ¢ s ] s gD iy g0 05 ek

,,.;umwﬂ,,i,o,wu;l,.\,r, S PR I FRTRPTIKCS I+ W IO VA TR PSR O TS VA T ER (PR P A

oy 10 g b A1y 50 Jo y 0 b il s 8 5 g oy b M 000 728 e il o1 ks el

P PR WP PRPYCU I OV PORE I U POTOR S N VNS KR TP REFY Al dyi s -5

e 31 5] ¢ gyt Ll el T o e I (S gl ) RS ol g b o Gt A Pl 80 Gl Gl paidle bl

PRI QD gy L Sy o gkl O SO R AU g g )l 2a S o1 gt 30 L

5 e O Gomeald LU Ldichl 5 e i BN g 0 el L1 SV F RN PO PR W S FCHL T [V R TR A DS

e i) 2 gl 03 i g Sl I e giiba] b B ey il Gl e K70

ot Vo Ve e s i 1) sl Y

'-L-o,st.;;,xg; VIH U U doy ol ool Y 4 30 g1 LI ) i gl e g s 1 25 1l Jo dulidgll =6

0y 2 oyl O Ky ey il

d,,.;s;,,,ﬁu:x,mh'__,_.,z)ugt_._,,gmx,.;.1,5.\.:»414;5“5.U| Ty iu\.i..Uh,aL.‘-kpkdﬂlq,,,}ﬂlbduﬂ\dg&;\g}:

o 0 35LAll g o TS p oalh b o o w3l L1 s ot 29 gl o gt 0,535 1 0

ot AR B glai L athe] bl i TR (g G630 oo 1 0y 6 past

ol Slball dbddl e Jod e g & 40 I Clpnim Sl wogay ALl (il 50 77003 I Gk | BN o

Al ol Qe =0l B e Lol b1 ¢ S -



® T e § ol Al o) aeall zd,‘x; Jedi

UA.-QJ/ JL@'W d &@'J/Jf 83 ¢ 2nl] 5.7/l

m.JLlJl

‘—_-«

th_le_,,_,_...f\JlJaL...Jl_,»L.JldeJJlJ.:TwL_,u.AIuL_UuLJ-Iu),Jku.n/SOU_A)_S‘._;L.JJJdiL}.E
el LV dls by 1 s Lat eils, L (s

gl LV - Kl il i~ | feadi o s — A MO gaS = 2 LI Dol yl 5 s BYSUNN Uy R JOC B P e
ROV Py PN ey PN (T o

ot 9 A1 G9eST el 5 S il ~1

(oSl s gl Sl s ot £ ppnall sl G5y el a1kl daly s 1 Jostiuoll jlasli~

E5 i ek Lol olas Dol Jas Tyl o

oY gpan A 4y L, T ikt
) ol - | i iy A s 5 s -
: / J.J«‘:j_,j\_ﬂ:ﬂlc_.‘l‘o.niﬁl.all
e i S R P LT e
o0 ganll ol
u;»ﬁ‘ v I el ininied
(% JUEJ) 5 | Ol Oleia W s 2
u—”-TL*Juﬂf = '," s i T T S e

J’;Jlslﬂ_, L;"J"J"“’LPL"Q‘-—_—‘
& = el 2 e iy 2SO
N%L:M-“'ﬂsﬂﬂwﬁugwrw

- h wledl beds o il Ko,
IR | BYPRC AT

.«.:;La..Jl)_,s'-RK.:.ai..:.L:JI‘_}:—J._JJ..;!MJ&QQ;,«;@Jjﬂ}J\L_;A-lJi,sd\OL::iﬂloLbh_iale—

LSS o 0 508 it )8 AU or 758 iV il e Bt o N1 oy L1 g 5yl 2laid] ) s =
(2SS o o Ll 5 Wehimdhe ooy oo < a3 U123 0 B3R S 5aST1 OY) i il yy

Ol o LW e sl el o g0 I 3 Y e e i e = + a0l iy yatall ypnnitall -
(oS e Y ez O%an JLEaNIG ) L ol G 1y i

1ol b Jo¥1 syl el Bk =

1 ladgd LA 905Ul §0d

Ov———r *——-"":61

,701 coaeas e st J.LG-A" Ll

gl Lo LI gyl

$ > 00! i s
N i gu | Il
e 090Ssi ol Al il Ll 505 S s
: e LaLE o ALERY) ¢ gas
4 & . L3 € "
S St

DS i U el o BES ot O s sl



S SN 8 pa S LS ] Ll sy il

e L 2 Lt 3,&.'45-f:,;sd e D S G e G H U o i i
T T T S e S CRE N 0 e e Juall ggelal il paall sl -
S L P T SR P PV N ol anll Gl sy — 1 2 Loy 20
Wb (e i — _i;,'.;;_‘-:ﬁ;gz:'._ﬁ_.‘,;;@‘&&d@yggﬂbicﬁ_

F .;-:J‘:a 5 G e i VI i gt Jlaill a3
| ﬁ | P e s e e e Sl Sl
Q'—-"‘f'i"'f"'"“" JEI M s e B 4 o M ol 2053 gy oz Y1 3 oy
Lo |2 | 25 e

2=

, ¥
; ) ] J‘J&bﬁﬁug@g'&.‘kﬁwdl@u‘ﬂ
: ol i ; RES

¢ it Sl s bl 0y aS OU Uy 8 K0, 03]

._,-':gz:_.m‘.;uf.__,&z:_.!:;,au,.f,.__)lh:-.:..ldlu'lbf

N0 gaS 8l |5 Ciibs
= s dalll geeal (g, liadl) wlea&ll yam sl -
N2 s a s a LS 0 s

‘é_adwwtﬂiuﬂlsuwb-&l( r_,.‘L}J‘

4 -;;LI, !:’:‘J:‘p‘js-..:.‘}‘ 2~ ‘jij’:};?}‘.)!":;l; bi‘(t})__étk_j)kwlgch_y\_ilgwf Na

B Flabi s 1 G s e 0,5 K s 5

Fean Ll A e 2 )i by 2 Bl Sl KT Na g s FAEAde BEML o i e s -

“::_;_;dzx':: m b_: i _,.\}\a Lﬂ..; :lr‘.._:‘u.l‘ifuiﬁj‘%d&ﬁd&ﬁ(&lﬁ)\“guwl

_<K‘_'::;.~, sNE AL RS S e ot S e e )L e By 1 ¢ 1)
I L e s S AG S e B el e ATP S el ba jiae B 1) sl Jos ez

3

]

]
P
§ &
;=5
i e
i K
i

»

i

!

i

|

i

r..

© 0o

; o
O a © 0 O s by
»\;,.-.Jubiﬁ@égn.wﬁur..,.):.,ut;;,..s.ié;,wa,?._sm

A.rp.}lubib_,uuu-Jﬁl‘_-h_,m_,ju_bgaubf&.bcﬁﬂ‘cﬂwis
42



s i . 20 rsmtnl L b0 m—

e + TR . . , 4
\!’?'JL" Sy Na™ ‘J-""J ol e Al H,!Uu“ O g8l g s ) J)f,.,uﬂ" L gad ! J.A“ Jantal £4 Wy ganitilt »

bl Tl oo gl L)l 0 paSI ol pii i faalb 0 pat g aprthidis 1y g bme KD

Gt taE NIl 32 Ll el yally 2das I o33l o 25 Ll dinests & pand bl g NI M g Ji 0 b
eltall

ULV go G2 Lo gy odidad yall dlas WK 1l 43 il ings KL bl yo b e jte o
otz b 3 ks wolhadaV1 0y day K 5 ) pricet =

ATP Gl bn e B Sl 15 3 05 5o 2oLt iy K J1y Na' «-\.....L.).x.;.m.,;‘h 0 thu.,ut

Ni K Ni K 5 Hi
0 o o
L D
il z.«Oml JH; l&
o’ © =
Pzl | e J ool 1) N2 3555 20 420 Na‘zuc:.s. K .a.u,m,mhau
xS : . u.l.a\lai:-yuj;ul,_.“‘:)\ﬁ
q
j’ 0
>
j:').
}-70
i ot pnillil yid
. R L-,bi.-,iia
Ky NiJiasea, el K g :
AT Nl
25N
SO NHEHE ) ) mm; g]ggm&
2 o v
(At 3mS pboae sl 5 ) Vigmelall 23 51 5.1 20 o BUi (7) Gl b Gy K 5 ) o [ﬁ)
(Gt Do) 528 A )5 e i ;LA oy sl aieias oAl de by el yudli
“}.«JIQJ.&L_;‘:)L:!!J:....W J




\

st e I e

b o A M A

e § ol #,ﬂm 2 Ja¥1 Uil

¢L&t.a_>a_’_a(_:}.'_4._‘_:.};__4_. o —
-, ey . e
IS, M"sf"-,f""—f"‘"" Pt b % 8
nniial &)
= 3 - v - N
;_‘s.‘_g‘_?:.l’-f.__.g- i S B E g -
S (2 1241, ~_ 147 Sy v %
BB R “,"’qf’é_;:"-""—’l'-,i_ v
PN 1 | B et ~ *e
s._aJLA_.___,A._.:_a:.-J,.-__u—__-,
¢ .
')"""!""—"i"-"-’."-;—?'*—"j-:—-*‘*—.-‘:"

- - - e - -
2 1. LR o - .
B s ALl e 00 o
s} ~= = s o - .-
e Y -—.4.;!‘..#_ -
Sl 24 2 2% r T R &
-—J‘J?‘LS_JJ‘J':_%. -— S 2
o (N .
._&J-—-."—-}-.:-_J:&.!;A—d
- - - - =
Rl L I L By § (- P S, g
L R SR 172
. .
i -= 1 . T | - - E | - - T 13 - - - a ]
B ‘:“""Jt t:i,...! e -.._.......:~_:1 t&ll‘&;:%b—‘u::‘pw%i_ﬂiu.!ﬁ_: :‘-_é-.lﬂ‘.ﬂ&.gul ,d’..i!-

-.:._.._';;

Z._;.‘..:-Z___&g*,lf‘.:_ui:iﬁpi_._.&:},‘ -&...c.——t...aﬁ._b&....n d"-\"""‘ nﬂ.k-:- Mw-."‘«——!.-_—.-.—._..____:—‘
A0S Sy TaS et ]l TS o a2

‘5:‘;_—"‘-\‘_@4.—&‘4.' ki...n-.a'y\.a.:o--a-n Ll deg.._. ‘-"“"*"sj: "“x?s‘:..“:_f_':.a..‘::;‘.‘?a.__( Sollle
.J}!Jn@%}shﬂw‘ L...J \-...a Jgnii&‘u‘g_)‘_&‘f\_;j&.un ::i-‘ﬂ‘_.;\ﬂ_'-'.‘ -..-'—:-:_‘.A.-za_ £

“-"*--.G_'J‘:L..._} as&u‘gh}‘-’l—"‘lﬁbk l--.ﬂ"i—ﬂ ...-'...._:J_:!J-L'_'JY‘GI_._-:I«.,« L=l

: = S alislle

.;f_-i..l..ﬁ —J&L:l‘-;—uw‘d ‘ L—?h%—i—g‘l&adﬁb ! Lj-\.

=1 L.....s.- a.J -..:;a._w-bn.._’-

.L‘.a;‘.‘_;‘sid,i,-.ﬁ;..:x,_k.;a:‘_;;;:,_..;i P P I L L
W@HJ_NJHS.LJ dla —M._A}JMJL_PA_M,‘ -—'-"‘..s*u*——-m—f—&-——" gl AL DL

A e L ezt 5 oo PPSE | Potentiel Post-Synaptique Excitateur

MFJ-LHJJ&JJ__JJSJ!GMJVLF&_;SJL.&A&H:I

-—J—‘-—u)}-}'\—-‘hsd\—h“‘ ‘1—:“7‘;%&:-‘—:}‘

Vo 3 Lm0 ey LU PSS-S B A Y 3 ——=(PPSI, Potenticl Post-Synaptique Inhibiteur

=
RTRIN
5




BB R e s U A g el £ Jyd Jid 7 : :
Mqu)mQt .J,s‘_;._}ﬂ*,.b&w.,,;u_,y w.dt,.mz:,,nw.z,,jl,,.ﬂalls.,w.,IlJua‘,ji_

.1 GABA 3
JI}_};—?)J J:._—..-.ﬂ) .l . ::
il Gl ) i) = 1 i
o+ -
Ci A gk ~5 2
s SR gty 130 45 Ul ¢ H
R WDV | S P WP H
CLA.L_“‘.: jam— Ca__ @ l l : +
sl o Kl M _—__’"2 ” 9 Ca r§
doagll gy SAL L 1 + - I [
e ol gg-—-\d—-' 55"..:“1’:"“.9-” i L‘ c.,f'-G-A s )l
NS (LN Tpf B WY ) 1 I BA
S 1
i oS gyl 25 -4 N o At oa,
b e 2 il SN & 11 =
I
L YA I I — S el

S eyl Lokl -5
Sleolptdl 33 5 3 e U
T L8 ey LU |15
i olai LYl
L ELa ol il it -6
Jols df ottt Gias 5 CT
Us 3 ue 308U amy L4

,_}-0-'«" Q_,&s PPSI ;’4)” f)J“S
955 S il A2l fony GABA 10 a1 LA Joe & i

J-L:_,I;,g,sdfhlﬁ;m.dlﬁgg,sﬁﬂtm- 9 LSl day L 3315 0 gaS Jnei =8 cSeta day Jas O a8 Jeren -7
Al 3 A3 O b s GABA I slasalisle|— 10 Sl il 5 polaml asle

gU’é’J{Lr

Are g €SS S (93 DLl IR o ] oy el o e il ) Ll (6 e Je GABA I S i o0
) L T LSl S G e LS 05 e deolianal 3L 6 Ee Lo 42 40 2

e LUy E A FLUE XV Y O K [} B ER RSV N VRN R IR S (I
B O, b e LS il 5 alanal sbay o5 0 i oy Ll ) 1A ol oS fm] Pl Db e S o s
Al
J-éYDILJ&.waLQJIL.JLhE:.M!dU_HLJfLpl:ﬁilbyW}U\g%wugwl‘s}:.udpSJ‘P_-JM‘-J,_..JlﬂlQi_’;;Ul&
(2o 5y ) Lis das Lo Gall 000831 3 3

a8 i) ate y il Tl J) AN o SN )8 Loa 313 LS 15 Lman Gledl Jo Gadall 4oV G 3 515 1S #
.gs,:it.u,‘}*dw,sausag;@ww.Us.,:u‘_;.u@;u,.LnJLﬁﬁiLWJ‘

OtlsS Joutaalll S0y drtiug dityliy 9 dsdy-
@lu.,ulch..&m,.(L..L...s«.,.,ut,.,)uwuiﬂu;.,u@d;wwguluwl-
S 2yl e M e e oy oo o Lo i) i gz ool 0n -



S A g i T T el

] . *
: N I 5 "
T S ™ wS My \«t ,"'\r, . ;_ O e o8 T - " - . . . 1y -, i —
[ o~ - ' e, W AR AR L ‘k_» S _'ﬁ._\m AT ;?‘ - .3 ~ - ~ e s 0 K = i -4‘.} -
v g - - - 4 -

% E N . " e cap, w - i P . . ' E e
B w3t el ING AR S b e a2 O PR B, | DU -
s e - 2 % - - .- - - - ' R =" - =

A e & Wh 2 BN ke ) Yade Yo stucl oo | ANyt - . ® -
% Yy = - o R el > u\k !“h\.ﬂ S WA i ‘} w:ﬁj_’#‘} B e B S uendt ‘:——-} —-T o

v o o s

A

t
[
(v
%

.
g

b e y " \ 4 oTar g * . .3 N < R fmay W 2 b ™
LA IR ‘-\n“*—k - \g!f" ,‘\\‘!‘i\§‘f‘ ‘\’\; * \\a PE :\"‘b ¥;~§! \“\; ;-li‘ \QG.T; —— ¢ \:h—\ \.»"‘_:-‘::51 R G = \:—y).?- R
- " “\ 5 » peh DTl 2 ¥ b - 3 " % 1 [ 31~ -
‘smh & \.\n@.\»\j tas \.c-.w\ =i ac Ju-"» L e M" LR I T IR 6 POV, | [ PRy R, 4 s llazn N1
N S0 O @ * L”- e~ ~ 2 > - o o -
1
<
L “».,..»'s.‘ LTCRREL PR Lol Vo & o il P .y i
A IR e \“,.t \.u“'\"'ls\x Famat aia ) ok aed s 3 e J wa S e memdl e s L>-~ Ton
b @ & ~ - = 'S
% E 2 LRk TR Yoo T o P w e e -
LQ‘.“\N‘! ';:»:-!:\'\ ‘_:\\ﬁ ;u"‘\\] \:.;:.._v\! “{ i\u NEJ\L‘ gt e i — thd?Cﬂ-C]ampx...
sranlaia 821 o.- T3 2 Lm ot
Deminl pda $danc i & dali oAl -l
- ~ ¥ .‘ <
‘..1‘P:| Nz | !‘ ;
- '-b-"\.'W' ‘t’n ’l’k‘dﬂ#i-
Ny L T | > alye 20 1 -
RN IS T T e A W et G AP D s
- - Al S -
L
3 s b4 . e 1Y . ? - - LU T T
NP sl wq_\‘w"l.a.:! ae oLt lle e Radad (aas Jan2 ) eday Lani -
e Ly - . i 7 < ol
‘ “ < ‘ ‘ 3 ‘- -
\\\u.'-:m‘h.u.- Ws&-..awg; ‘,w ‘t—eh‘kj\;—-
PR TCTI, T - UL - DUV I JK -9 | S
o S -t.\.._... \:..-._r;_,g ..._..-.h 3 A it h_------.l\.a“‘
» ¢ vy vl ke W3 ) .1 MW= %
8 ek elailt ns!te-\-\ .‘;.‘ }b’ RealyiLia jdu- \ﬂ- -m.-.\u‘é,-.!& A‘hh...<'su‘\vi ‘:i:.:}_f-{‘ n.!wLau -

LRGN b 5 Tt RN g el - 2

.Q'w.-l.\.‘ MR &»J&«.Q.\Hu ‘u": -
\Jtu t‘b“\\ \L’—-—- ;lw i&di'...al.dﬂ-l‘hdqdh&.-"
w}‘\‘QJ\L‘(W\‘-’ \s") bl&'l«w"ﬁawuu}w

'vbkﬁx‘ \. ‘.h&‘\m&qk \LL“'\lln—‘ "\*\"4"\3‘ ‘l‘-\\L\hu h"»} d@ uuww*g&! ‘J.s-\;uh\ M -

»\F-\ Jaws "‘ H\« X { L“"L-\ti 'h"’ LR OeF O 1:3_!_,&1 ;Jb J‘"’J‘; -




E:

e § e e b
W-‘,“!”-Ul:ﬂwniu»_l«wﬂ»ﬁ—v\‘ g e,

‘
§ .
od

SN T

3o o

o 25 A ; e Y v . & 2R ‘
) i i g i o S S R o i T i _;'

wi

T M g o A

e e g Ty

: i W . f
g e : ‘
. i 7 A RN s
AL Lzl L2 Lakad
it i
B s Ll b

I es R S R S S e R R S L Al [ 7 AR hFHGRE ek e

{ Patch-clamp L:%) 5 oas oLis - 2adi3 J3e ol ylas
P e O3 e S s Joadl a0k daalyay posut il Patch-clamp daiis Lsl30 -
pod s | i gL R PN P (e (W U B
3l o & - 3 R TE
& T S E | P W TP PV S R g T PCH
- PP SN PO (PPN =3 SR E R B I PO OO T
. e i
v _:.'..,- o
%D a5 | [_r..._ s gL eI
- . S T L e U el 3Vl IS 13 L L -
L Nl 4
; -— 32 3l sLzi = oAl 3l (f—' ey dadd ks J‘ - pade oL2A])
| , — B ‘s
" x ~ el e Yl
- Patch-damp &5 3 s N1 Sl

L S N a5 ) g2 3 i OV el o Sl il e 51 0 a5 ¢ fag sl g gasall ~
.-..._,.;,_,-_a;;‘-,___;;-.:;;;,.s:ev_.‘__nubika,ﬂk@,ﬁ,qnxxgb,‘_jwpq;c.;,ﬁ— radt ol el
S TR e e T e e SR S DS et g e Al L SN0 5o a3y AN s - A
AN eSO s A e g 13 eSO L 2 - € Gl ot 10 a0 8l ) g 1 84Sy LR 0 5o
PP+ .}j&’g;:,.ﬁ*,;d_.‘ +70 mv .45 S8 S Jl) cor yim 413 <70 mv SO S 018 131;:\}_-,.;



_ _u\.,:,,..u,a,a,n - su,\xuxau

f e »93 e 03 0 ymae oL (on 35 300t Joall gasr Gyl g il Isekall y Patch-clamp 3oiis 3ok =
-0 Q1 -BOMY 1o JLEI D gaSI I g% 4o e

salt O oS
0 P9 JLE D S
l +80mv

“‘\ *l f

Na
W KYNaet s b does
. | @u&g\f&‘ﬁ‘ ‘ oy ot el K
lests Juaselt it

| Jaddl o saS ity 5 Al U}AS.\UPatch clamp L% ks

(J;,.\le..,‘;d;s.\ut,_,.;w)g}sm\;u,sMM;L&UL};MY@&@NMMQE@‘}M‘ e ns ~

Lt Na' 3L3 e Na' L 350, Ol g5 s 53] 15 e dzey 3 Nt 25,51 Al Ll o g

Akl yally

CYEp ,.,(Lp'mmﬂ\gnﬁ\):;undunuﬁsp.},u)pumdwK 3L s Na' il 5l -

oz

Al Gl KT a5 e K'S oyl gy Ol ye 5 03

3 ool Zlasiil =4

G@,‘(Qujﬁ)g@ycgtﬁ:uw@Qﬂg@glaujﬁitﬁéﬂi@awlgg—

5 oo f ) Gl et Ly &5l Alme 0l e 22U L 55Tl
:&.d::hr_?;\iai&s..‘.&;m(&;l,ﬂ!h:..‘,}l)g.mji'c\.:ll BLS Lk Sotlldn Joadl O gaS Sias ~
Aeltelllid- g, PPSEqh_.-.:giz.:...u{ars:U;Aﬂﬁifﬂ\wﬁuﬂi‘_jwygwmdijj.

AUty LU G Jar 0908 Jees L2401 3 522 5l 55l PPSE 031513
;,ilia“z.»\,zjl,‘_j:.;.,.:u.xqu-\gi,.fPPSIH,&@Q,&g.\,&\w;uﬂ@wygmw;.

(RO RES (F

L O (a5 N ¢ Sl g oL o Gty oSOl e o o e 31 e 3 5 =

At 2y U CF 1% gl 3k s GABA i b, U Na'

ol NIy Bae LSl A U N 50,2 s de 08 J2 Y1 e Na' D4 i gz s -

wothz N D 5 S Lt aw il ) CI a,a,.-.L}s.ut.g‘GABA..—_,::,Ci SRS B e
vlhi-._td\,.m_pd.._,.;suPPS!,PPSE)C,ﬁt,‘__;:suau,.st,».u_,.uumuqm1.\.,a,.«msh.,.;...

U § St llan O pmaall iy 2U3 S o 3¢ Job 0908 43553 “\}q_l\ul;rglt-_,‘:-éab\@‘u&\

-

.0—‘)



iy ol el | ] £ g1 i

PPSI .

B
- ) 2 "y =
: (1% oy A TR
o] b 1 AR - ]
L b gt sy i
{\ g g 1
T e Bl 5 °

PP.\}: ‘\’;-“.’h:’ ‘ -s. Y -L"-:ch-&_yms JL‘-J! -'-!:- _. =1
PPSE |, y

J\/" J Cmandl SLLEl e e a2 j LJ
u\k&..-‘le) A—mmleq«S_ilJJ

St pt FHIESF

gg—'*"" day Jos O geS Jla

L—ﬁ)h)l&.&duwkfwdl“
LSl 3 an) Tl i

CEX2 ¢ EXT) Zgalone U310 3500 3 La e SlUle S0k Toane 11,00 283 1§ 2 bl LS00 ey A ns | Jis -

"’Alwduuw‘ubw‘&@l‘uwtcb (Inl)@dlﬂt,

Loae ol

IR RN

R AT TATT
% % Ex2 [ Exi |

o1 388 0 en
s Ay Jas O gaS s Qa3 Y %ﬂ‘&w‘ﬁuﬂlu—iﬂbjgﬁwbw-

Lo el ) - (Kot sy o 0508 Jomend ) 923 TSl 15 Ll gl i Lt syl s =2

St s o 8508 o 35350 Y St 1 Cns el Lo ke e o =3

.(‘___,ilﬁé.ﬂlc_.édlﬁl).‘:‘,g,-‘..--\.a.g‘_}a&Gﬁ%d}gaﬁi«.ﬁdﬂlé@wlwhgb‘—

N AN LS 15) Ll L5 Lyl L3l SO Jasln 11 5130 OIS 15) o 2520 I3 U 5esTl ees OL S YU 0da i

.A.E:.:‘-\Jléf._,cj_',ﬂ?:l:‘:ﬁlla._....,ﬂd_,dnb\f‘.‘..QYEL‘:}HOLH,:»J'LL;I,:‘
AR g L2 G Ol g o ) 6332 Rt L5200 5 Tnas Wl 5 -4

Sy S Dlaid b o ) 58 Wate 1Kt 15 dnae Bl 45 Ul -
.M\@L&\ébi;&ﬁd—a—?d‘“ga}.iu—ﬁgﬁﬂldﬁa&&f&h,i{-hb‘lblwwtfgb‘-

Hl e u_,«_.u.u_uu.,uémum..yim,)mw‘pauaMtuuémum,yuﬂuw.»J..a:«
) U JASA aay L 2y e ga gy dzall oo



LS A ! !

R INKUES RS ST (RN AN R 7 PAVIOF Y P s A
.Lw—l.'yf'h y1C 144 « § % P é i3
IN '\:‘*—*\"‘“ A \;\»\\_-\..; - 1\..4“__':91 1 ‘7.“\51 iRty LYy ) d i, Lt 4] i gL

Laadt aya a;‘*“.\ “"’5'““"1"‘-‘”! SOAR by 2 TIPTIN P

$ o

G Saidt b sl it s

,Llf&"—lt_ﬁ-k-‘ u-" ui‘ Lﬁ":—: \-«&\.u.bu\.,us \!;\XQ\;\\;l,A.U },A‘u “.h ‘ ‘“lk[ ”" ‘- _“1“4-1",‘ Jr_i;f;"v,;

" ® a ¥ . . ‘ < - - " . 42
L_‘L;*"‘"«. L ‘1"‘- \1’-. hfsvl’\ u:’?‘a‘“ c‘ L\".“" M.‘L\"t",:J \.y‘r‘—_y\.n“ ‘:\‘\sl‘“ iJ\\! 'H ‘l\“‘ LB pieae .‘. J"_ ..,{;” "‘J" i’# * H it g, HET B

¥ PL l J‘.;‘ ‘iff:;‘: f‘?»»r-. IZF T A&

- iy ' 3= T -1 X o .
,H:ULA»L‘Q‘,?A«JULQ-Dhg_....;-l.’l-_..ad.hml:.\‘XL..X\"‘R‘J«\JK-"“\.'.‘AH‘- L‘,‘v\..'.a«.,;,La\\41,\,5.“,”.}4“}’ FIFPPT N TR

s NG 05 ;.»?.‘-L‘,-'&..ar
&

bandl esal) § 4andl A0

)i‘.;’:f’

L wl

P sv-i"‘ x e A!l -

[T L]

b et e b B CETSIM G

dopdb il e

i‘..'; 7~ l‘.‘ww -Lll,;.u

AN e dn U

GABA U3, 35 oMt

Rt Y NIESIPERR

e ) o Mv--“o-l-lld«lé‘u,(yjdq ';}-’ )‘_,.'
A—L'LMJ‘ (6 Jhomt g)p ity w; s{) "‘(i

o ddall D‘ \jl ‘f’“%" bl ;JL:lh;l :,3_, L”)'.».ll JJL‘L‘JJ‘ LAJ)A i w-]‘ le,,,,,\ o )L, o e ;,.q,,h:l s ‘5 ,lfx;,-'.,:‘- )“::
P eda on g o SOl Jal o W ey ddleit Vo § DL s ot )
coolpasdtdld d.olf-‘) ol alaly V»_n Myl g Wb &}"1 Ap

*( I‘ ”' ~" ¥ 4 J )’
o il ga .,;,%;sﬁ;qu,',,m,

BT FYVN | LY P
758 gt S b it e

,;z_u)u--'Judy,u.{mu‘_,,wy\yd_,}...!.lz,..‘dujuiw,wu),,u
‘.(1@l)@\wwgwquVs,,ult_wmw‘a,mw.;,. |

o Ay oS .ji‘r*',"’ ey P 351 o




—— S el ol ) el g S

VAU o g albt £S5t ) oWy b 5§ il ) 1 kol gyl agill (53 3y s st St (6 g Jo P 351 i o

A At Jo P ialll oot day ‘l‘ll,‘,.t..a-l Al pda GH s g pleddl gond dgmis iar Slailss

2 i) iy ol e gyt oty g o 5 gl Uil (g bl O il didaie § ol g gl plnS Sy IUSSY o
3 b 5k o 4 g LSO 310 0N 0 el el 2l gy S 605y S ot g g o SN Jams
.‘J\Iidb,jd.h;a}{tttb.di),.J::,UJIJMJ!:J,JQUU;._H',;QL:JQ, P sl e oy p3l s 58 5 £ lats

o g 1 LS oty T O 0 0 Jon SN 20 o 1B lprine 151552 8T 5
A1 s QUL 5 ST de S Je el

AN b Ll i 81l Janll O g 2l 143 i QUL 5 Pl 2 Lty RSN O o o 54l
ke Los i) pea a3 Jalos I Jae Jlamy 5 L1 s Joo S35 3 13310

&}JJJ‘ )JL«’ “J}.w.d-ﬁ

tbﬂifdaji;bx-a&

Psli

Pl oda

31l gPaslll 2 o g L_5..-1-1 mandl S lajdae s DS ol S1 5 -]
AL W ) g 5l e P sl oo ba jas PN i 33515 far a2l 51522

LA 3 SV 2 Ul o 57 pleal] AL LLES s e Los O gaS il 315 3

PO

1Y
SN 2 g3 Jolms Paslll o) 12211 122

5 30 gl (g il 301 Gae (g s 3 ISV 5 P2l 0 IS S el L

.,;-I:‘_,,'-T,._AJaL:'-3'3!Jubﬁ&\;lj-wwlgw&éﬁ&;a»u} ‘i’)!}"

Lt rii

Oy lagry

5
R | N
0 (ms) | " S ot ) . (ms)
400 - 500 600 0 100 200 300 400 500 600
Semynad® v J S et . .y
B ‘ wabld

il yot—————



e W \' ; :
e A i\'\\\lilr 1\4‘4\‘*\4“1'

®

it
Lol 'Ul‘i-‘,“'ﬂ 4

VAT o) 3 ;
o H ol 0308 A 2 i LI 0 ik 95 01
LI P TWIRPYY

%*Llwasugqulﬁqs,ﬂ g ] el Dl e
o balyadall il il gtiane —
g : L PR

i ,-5ua,y-mu;,ﬂ.,..:..?“ol,.u.ui.gus.._:)\du\‘_a‘-:—'ﬂﬂ"ﬂ*.m":"

| J :.{st_,:"jl)h.a\”)f‘“;ﬁw'ﬁﬁ*“.l
'st" :‘!-;“: \ Llu-d i 8 Al o g s
. w4l R 3y 1S e rPees b LS Mol 5N s ~

.(w@uﬂlk};b,ﬁak)&;lﬁg\hr_)uﬁ&m;_
Pty S 6 gt Je -2

G4 G da S Y s b -
:J_s:ns,:&,;;u.w.\_-.u\d,:_“&-s
Gl e Il e ) e Jelans -

SR B 3 5] oS S 1 ozl asle]
1L IS IV KW B P I L PO N O ™ e St -

: ..'.i‘ino" )hi -
e b bbb (3N il ) date Jldlat e fo g 428 Pl sl acke pdian e el sl IS a sl e

Ao Blesl e Bl Y} 35 Jaadl 3
Lk ‘}v- ad iy waay s _J L‘,a."..lo aad 5 Sl Sl Yl g-‘L.'"i 3,404 Lo e 3! S35 o Al Olas =

@ij‘hﬁiw,q;hh:-*l"J‘
W g1 AN ot indl Il e LSy Lt om0 Sy L Gt i B oyl i pl gl e i

Aelee Gle) é\:ﬂa K}
\alaly u"‘“ @U,‘g| FENP e ol e O gomaan| C._.,a_i ULl C'S’“ ﬁ bl L Ll SO U= W | B P RO PR ER | SEe

ok ey lem 5 5 2 e Y

g et e Sl g U il Laaiis Sl 3] iy ¥ okl OV D gy J1t Y puidl e

Wit N beas rpng bt o0 gomil) ks o J gl ol on St el 581018305 dlentol ety & oy 9130 505al) 0}
LY S S e s padl Lacdall Ll SN

t gesand | baliaall gle Lolaa d 553011 slgoll ot 3o~

Loy dtigm it ki o3 s u‘,u,\,{&ugm_.um,:g;;m..nJ..ams,smg\,,\;,,.c___s;_sa..u;;ug;gts,ﬂ »
ate ey O 30l e dd il 2l 3 Dl i ¢ Lo Ly e 5

ETE [ SV IVCH IR I ORI VTR T S ST Lyserg — Saure — Diethyamid J3 ~asd) Landl » LSD Ji &
aLaz N o L:,Ul,y,.u.lni,gbu;‘.:z.au’j\uu:,,h;a\,m't;s‘iﬂ_,‘@;q

Ol o VY g iyl oS 58y 3ld ! il 5 5n § ) BV o pla 328 Joo G 23l o
wadh oy ,aas Y U,.un.u"';q.ur,:uo,,iuwu‘_:'ﬂu‘m.uz_s}\,i_._i-labkl\ L«;ugrla:h'ﬂés;sc,ns-.:,
pL ,Le.qzqt,‘:,ua,sﬁ,z,ua,s.@,.-tp wzm,»_a,.s.-d_v,._m,u.:u‘.sﬂuﬂﬂ\z,a,s,a_;\km

I (D



sl ¥l s ST

LA e 1 o) Cor iy U B L e Lol il G L e ls 1)
A 5 Sl ezl basad
it

*‘:lqi‘ ‘i': Ah "i" l})y-'\\,“ -“_Qh l‘:‘_‘“\ “I -;.".O:S ;:.M_mu.-s ;J-.P $3 4.:.\- " ‘ Ll “ Ll‘,i \:JL_-{{ L’l; dLaJ.\ L:LI ‘} dﬁ_ﬂ

A --11\‘ $$\L—»’” r‘ \‘p Liéim-l\“\.——h—--“-?"g";'l—ﬁ\k Qiu!“ LJ#"-—JU'_’ ‘L’J}uﬂj‘ g..S_,«.“

T e .- T ,
el »;_‘:)L;‘ " "“L‘ Ji ._:_:s?&i’ ',:..-L.t.’ﬂ ;‘_;’; ‘:/L,Jf : d’]j/ op}]/

L0 s Lals aae ol e LS VL8 Al Glall ol adt bl Ll
— % = -

p gS:}d‘ s_..:i.:h :l,l..u.ﬁ- ;-&.3‘.!3 =
by Gilay Ml Qe gl Bl Lot sty ol i s e ) ARt Alall 50w e Bad G ides st s A
L0 el 5500, sl 305 allaliada b 205 Ik all Lamaallslyll ity 4

PRI ERA NN oo 4 pdd S e bl 3 Ot 4 F , CO2 I s 2 pall S 3 e I o

;‘—J:?-:.h dlall 1.'::_.53 3 iy -1

N Al 3 oF S s (TN LS Laie Ls ) ol dalall -

cantbAMt oa 31 .J.‘Ja-L # 3 e s ‘GJUL:&I.: Qlelid ol Al lilall st -

vl b a3 0SS LG e ol aadl Lslall s sk -

AN et W e vl B ik J5 s e e JPCICH N ¥ ool o b 45 -
ik o by padadl by Gy dladsi e St sl o Al lolall I e

G it UV P PIRTARY DER wobeaipg ~ADN Wiy v e w2l S NADPT L ATP . Pi. ADP cicas 3l

o pad bl Bl HOPH = R L6 260 e 03,200 CO, Joate o3l s, sot i

’_'mi‘,h k@ .’s A i..;‘.“ |Q;§“AA" ™ Ll'.m f“ﬁ \.'-"_‘-!.\.Lt #:L‘ \;:.-‘-5{! L‘}-—l&l C.Jl‘,-ﬂh.‘h \_;1 Laie “’.4., .L“-:,‘p. ;_; ol 2 = ' i,q:.L.;:u =

e i



) | ,a.n AWl

e SIS n o 03 M,p”.gnd,;s . uuq,,d.u,a;nwwgwdgw.dmm'wﬁ
.3).‘.:!-\45):_“‘};(.:5213)?)0-_3-“*1")“’

ll s L 5
&9‘-33] W t‘) Ll -
‘Eﬂ-JL”- GL-:J-"
(Ul b e )i s
ADN
i gk

dfaﬂ-suuu.’;,sgh,hzrﬂ s S .c;.au,.u\;a,aumw
| lé}-ﬂ‘ Lalsi¥ll 5 A Aiy 5 Ay -2
A= RCON PN EEEPINCY RIE DI NSO PRI E (ORI R SRR | B
(eSO i o) sy SN oty iy S e e L)y SN Lty 5 pmg o2 o (oS ) S 0 45
S LSy Sltias a0 (PSIL U gy all ol ) PSTUGYE g pall o) a8 poall LI -2 Lo oSN elie (5 o2 o
NIEL S P PEIPPR-CAR I, (P WS BV | PV PP
Pl L \gnd o O YN g gl a5 e 898 ¢ 03 FSIYN 15 (o s 0 Sl i 1y 2SOV 315 -

e T I a3 Al
Jui ;,.,aliclh‘.!l q,_,..ajlfth.ﬂ by 2SI Bl . i E q;«d
1 A 1 et . : HCA L S Sz ATP 530 -

SRR S SR yoa
s | 4o Piy ADP _tis, >, ATP )
i1 e 1Al Sl SN

I L.;LJV‘J;JL—J" Y\J—!‘ykﬁ_z

g SN o1

J‘-‘-ﬂ“'wi)“'?fgh?hzrdj i3 gl S AN AL G s Lo 355000

el iaast ol 3l G a2
i g yanSI A U el I Ll S iy 32 04K, @
U S e S8 L8 a5y 2y B V1 e e Tl 0,55 1 0l U oliaal e 1 diaigaiall dolaalll -
Faconitd 2l ol et e geo Tl pasdl Sl e Sl e S 5 3 iy ¢ duilpall diell - |
P Pa Prie sV S 5 5 P e I 31 s S0

JEGU Loas OF 1) 5 AUV U1 0 g0 5 21 ) 5140 T o0 U1 0n 155 05 0 5 501 23 i) 230 140 T i
LYt EPPIP JEK I PR .aL.a..pL_,\Skgqud,._.a_,aJ_s‘JLL,-J‘L}_a\“a)l.ud.nJAmd};&]\}b el S
' RWENETIN IR WA



e . i _ & adlall Y gaud) 2 U Jieli

PRE Lm0 Po 5o 0« PSI A 3 Paso o U U e F )y guasidt e Jadi 0l s WS 5 3 Sy 1 Ja L8 3 50 didiganl -0

UL ek by 28] ki p ST A0 b B e B i

dab e Sl 3 . & # phaia
‘ bl ‘h,’ - ~ ‘JJJ&JI )i)g
g d3lgrdies Jelidl )5 e Jelidl 55 0 o
2 des ' 055
Jelidl 5 4
. o U1 JUat Lo
! Suall g |‘,.Md.i.:..p\.“ Fq
i S o1 1),@-""-:“&*@) Ll g Lo >
| Ssall sl fos 3]
H
Sl dagas)) BUa Jes) Bl Jus
TYIY - "51" J,/) i3 1 “"J”‘*g‘uu&’!u‘w
2
- £
G_).}.“;‘:)
AU bl A = Ly > )'/—a | bl Ul
. ¥ Y Y
Poisie i Poisin dis el 55 o tao

P i, Lo G b e 1 gl Bl ol -1
SV s 33 ol Sl ) g AV DSt Attt LA Dl 4 1 2 N1 Dl e P11 ST -2
Ui oo Uity P2 e a3 o) B Skt o Lo o 1] 5 ASIN1 5 gy 1 el Do 3 s 5 P11 o0 BUN 2 -3
2908 T8 Bhs 3 e e UL ULy Lol 55 1 30 e =4 B Do 4]
Bl 22 0y AU b ey felidh 5 0 dasias] -5
o 3l pUashl Lol (g Bl US| R4S s

-Ul:i-t:.i ..<. L<.] .ﬂ)}:l_-lou‘_,(%SSM) ;.JJ T&J‘JWJ‘&M‘WJ L),au)g_p‘;q_”)ﬂ}.J‘ "bﬁ
LN C_,:.SJ_,.':A._JI Sk e el wlelad Y e Gl o 0 2 geiadall Hyka o dnaisell Sleladigl -
Je dapHl L Ol pandl g 02 mldl 3l b bl st sl W s 13 ey B840 G L b A
QB e ST T .Lwdl&wi_},t.\hﬂt,‘ws,fsu W) GbU 3 Lay e 15yl Uay 2 LS L 22LE

ek dlal) Glall § Ly 20 gl Y, J.,.leJJ\ﬂ_,JLA\“J
1004 iy boligmil i b i
1 - s Sl o) adl Lt

oobaml Lo 30 5 pasdl = 0 ol Lo &t sdis s JW
PR UVER AR A NS P WA | F 0 |

A N e Y s - ik 2l
ot plaiell kg bl Jub yay d1,ld001 -
S Ay ) 21 Las oy G S

: PN Gl A g )

)




; n..’;‘ l o LP: el b4 % LS

- T N Al Al s Sl ol S L RS U PLEARTY L) pas t alies
2 b andingan L N JNEEISTINT TH RN N ' .
il Pl Gl ﬂ- “1aas) ‘q'}»"‘i‘“ S JJ‘ [ Xy et \‘.J}“ J pnib

) Gt Ll Sl o Joamd il il 0
2 il et Il 3T SN
& TN SN A WY, sl oo lalianat .s\‘i*w\'|\,‘ i l‘tho
b S g - T G S 0 2 AN T ol

R N Rt e _‘;\@,Ml”h_m 1_,”_; -
..l"‘b SK 0 I 1
J S P am -& s i\ '...ﬁvoq.m. -.lt_.ﬁl:he... m“waLIJﬁL\JI J}L..‘QL.“L,..J
;.._--,;__-_2’..(‘:“ R R R X AN Ui T

D s (BT F Rt TR A I

SV U (g g )y

S :‘ \‘: “van Jl !:JL—;JJ&\“ ;JH -L._'.&J
-k.d‘ 3 od AT "\“
2 fa e Sy

Gl ), el LoV el

Jalt g oley e[t JE e Lazall s 5 il
;Ur-‘ J-.&J‘ - -‘ ; - ’.

KINKY ol oy ol Q\.&L\Jl
\...‘S-?‘:’J‘ )J-L:::M l{;.’:'- \r_l ab_;i-‘ \:)LFL-\......:_Y\ QN

Al Y Lolaza sV
Sk et Ee e AN Sl B Al slolall Hasy b3

» * . = - 3
-t

2o g Wzl ) -

R S UGS 2 WS B0 NI | eslanad e, et Y Lzl b g4l 5
N e e el LS D e WA Ut A ga SO A 0t Vel =3
R A ot s ¢ ol PSTI R RIR R C I N PE
SESa A S L ANIUE e T LW L (T3, Ta s Ty Jigh e PSIL ;e 85 y21ll Uy ASOYS s~
oS o 5 e
o s oSN N s o 23 (H0 - 120, + 2H + 28) 10,0 U ko 85 a3l 50y A} PSTT ey -
ALl sl Sl ) Uyl 2S5 365 S el yd F b gy )
U A ik e gl Y1 ga PSTN 8 pall ol sy, -
AL A e PST U T3, T Ty 3t e PSTT s yaill by AOYN Jazs -
e T E S RESIER ALY ) e LU T T 50l e PSTN on i) ol ol g ASOWN s -
ANADP™ + 2H"+ 26 - NADPHH' ) <t gy 05 - o NADPH,H*
e U e et LR S e 38 3 A 208 e U g3y s Uy ASINNES > e 2EW G Loy -
e ATP 03l e as ATP ) Pidis e ADP Jis s

2Ny g t doad gih gopsall dla yoll dallog ¥l dlalaoll -
H:0 + NADP" + ADP + Pi —————— %0, + NAPH,H' + ATP

P, ADP . NADP' H;0 copdsdlie gl ol g eSO A A Doy 2 Ol slalt
020 33t au ATP , NAPPHH' : i3l ol of

56



i g Sl

1yt

055 P -““' PHLH*
. NADP T} N:lllh-ll o @D

1

¥
&

i o go S A ) 2N LS

g 2SI S E0 5 I -4
Cl,_-J!_,i.L...SiEJ_,JL_GS‘)-:UQA(QW)::HEJMQUJJ&N‘JW‘QW O'JlJB-l{EI:.LJqﬂIl;L,)fU‘@\J‘m
s 2 e el plr ) g3t 0 4as g5 iU )

A 5SS
Jdyally g =51

0@

gz PSIl

CNADP* @ﬁa
R NADPIHD

e ol AT Jas] )
i guiallingS ) AloL!

J,..nc'_JlJ_ﬁs‘.:..,m
i A el

el 43yl

O ) e by 3as]

‘}'5- HJL} a

o 2—r sl Gl
ANADDP Y5 ok

HETI PN | B [E S Y B

Y (Y )
UG W
oY gl Joie !
T YIL & I PO

s a1 L)) 5 30uSN1 0508 ) NADP' =032V, PSI= 04V, PSUH=09 Vi L)l
NPT TR ‘ e SN

Al a g g 8ST 0 a8 Wl Y i Y Uy ASING L i

O €I Ul e 3 s 2y (e o (8 g Sl o S s3SI 0 g8 ity 3 el G0l ol 8
| PSIE= 0.2V g 31y 3451 0 a8 gy 3] s e el

PS| = 0.6V

AT gy PSILY HLO oo € 01 Jizs o

o ot



JlTZJT’Z ‘ot STl gty 308l 4 T
ech N W, ,J'}uu G eef oy ' e, ‘ A
I,'(* % 390 1y iU tb» i Lk..s\Jh),n e Laita g AGIVY B gy 0,50

I| \;r. [:'v.nt‘}.- J‘ ] ‘y.).u-‘." ‘):’4': '§ ‘JI l," t'b'

. _ (A dals) L g garSdl M jult ol glast 5
gl dpe S 0 £5Y COZ o U o3l i ilall sy

. A0 gyl A e g 4 de M o

P U I e sy CATE y NADPHLH ) 45y 00 i

Ty L\,.‘\_.-S;l -~ pelded B4 "|"L~a_!|;u : " )
g S el asids @b o WHRUDP) citin i GU Il e COp Sy
IS 28 iyl LTI 2l s APG s gl i pa pity 1 pond i g
(2l e iy S5 Gan) ADPG Y APG jiis 13 yub yos e 41 e iU ATP J1 Jlmialy 2

=
60 Cq ot U NADPHLTE Yty - 3
CO2 -

N ADPG g 743 i gl ihm I

6@ RDP D® Cs 12000® C3 G phais il PGAL 05500 Pi 22y 5

APG  12aTP ity O 55
12ADP | pGAL cityjm (1) oo Jomis - 4

1 @‘ DOP) C ‘
2 ADPG - ‘@*‘*-«;‘;-w));ﬂ*ﬁl-._ﬂf,sqmu

4Pi
6ADP

6ATP

IS 33l

12NADPH.H* il 816 s '
10000PC3 tbum\np‘* oLl 5 555 Al e 045 A0
PGAL 12000@ Jories USAI PGAL Sty L, -5

L ps el s RuDP a3

PGAL Sdes § ATP b oo sl 8502
- wlles 3 O DTN vy U ) L
2Q00®C3 0

CO, + NADPH,H' + ATP — NADP' + ADP + Pi+ CgH 5,04

E_,'S_,..‘::.H ;_..:_5}:.“ "‘:.«L?'Ja o 3% -6
yaidy + 4 L4 g gaSd Vil pald e bl -
—  » 0, +NAPHH"+ATP

:ii},a-_,g,ﬁ\ilrrﬂi‘;l):’jlﬂsbll -

NADP' + ADP + Pi + CH;20,
s ol oy Ul o JSS YN LG R
Pi, ADP . NADP" . Hy0 .0 JS 25 3¢ -2l b Joad ATP,NADPH,H+ Ji‘-::’l;,.ér:ﬂ‘ll»)‘d‘)l-‘—
Szl CO2 J‘G-:-.-'Jﬁ"‘tx"r:ﬂ‘ - A% -

H,0 + NADP' + ADP + Pi

CO, + NADPH,H' + ATP —*

LS o pls) ol e CATP NADPH,H" ) 2Lt s 1 5155
(Pi, ADP . NADP' )u,,uu,,tw,,:a,_»,-.g@..._u,,.g,y

0, C  ua COz 4¢3 !{+)M NADPH,H" goalall jlaa ATP jy 4 goanll oy %5)7‘4-'-5&31-

~-“vM



S A o g

fwigu,,:b,:upwu «NADP“,IFJATP j)..‘r,‘*‘ﬂ‘}.,lwvu..u—,#w)u_& o tulsilim s C}"WJ‘}’

asbatft s ldd 5 3y g ‘*.J”!t:.ux, COz s il

ADP . NADP')u,.a,a.ﬂid:-,lib,;ﬁ“wlm_u,.f,.,w-ﬂq;,wO;.: 23 Sty COp i G o
S5 JATP G Jazs y NADPHLH' ..L.ﬂ‘..,(,()z..,._,,u,,“, NADPHH SATP Jd2 2 Piy
Hondll Sl st 0 O et il JBU 50 5y p5 dias Piy ADP s NADP™ Ui 5 855 5335 & yandl ol 3
ol gl



: &,,l\ut uswnq..vm Jw.t ,
,\FP df lﬂ L,ﬂl A e LT 2l syl

'm,._'.,.a:liudlewi-:h«alw.yadbi,ub\,Jghquzm¢;gﬂ‘mg;,_,,aq:,m_,;,m:,_.uw.a:
ATP 82 Lo JlencadN 146 U ] Ly 54 31 o Blisall 3y 5 il oLl oLl 2k Lok
Qb ) o 3 ATP JSC (o Jlorna ) 205 Bl ) 20 £ S0 U o 8 1S Jo ol bl o § kg
RO RIENEY
: el g
B o el sl Sl 23 Jsf et ¢ 6 Sl S JS L (55055 1 e L
ATP 82 s LG B 1] 7, guiand 11
Lo Bl jdas ATPJ\J&:J,COM\&M!.:USQ;@,‘Ozjlaﬁ,t_ju@muugfuﬂ;ﬂiZ,L.pdw-‘.:g
L I A Y Dslall o Jlprs N

CeH; 06 + 60, + 6 H,O —> 6CO, + 12H,0 + 38ATP
S gSall by 9 B —1
.Lg,d\og,s,-gw\Js“@dwié,sw}s,quc(u_a;ﬂt)zi,iitzuw‘;,@‘__;,ufy:
.g,guwmga,mup%_\,smqwu,&\muu\fbﬁ,eu,;z,a‘é)xs,gu
.Qg\pu!w%m@d,cogm%60,;;,»:'/.40‘}pfju.|.w.nk_5,-.¢,§

Uyl &U;;\ﬁﬁ\&\j;ct\-z;}\ﬁ-us'\ilauun_s,:ﬂ_ Secligyr /80 5 O pa3 720 opo JoHI sLEAI O 5
n ; AT : ATP Lis polasly
X K ‘ . \: : 97 ATPr-g)-'")aéjwolgﬁtg—:lﬁ.lz-j\ilf“:}:llﬂhuww&..;*
' ‘ 835 oy 3 G 5 3ael e e B8 S s (Gl
o 5yl o Tl B3Le (S gl S S Jaty

A Sl S b i

' QJ 2SIy ;3"“-' 33 \;5 «5)-’*.95 r-“
i(JL.:-_,)“dg)UQ.JJ_LGJJmJLU\‘Jj‘ ..JJJJ\J‘U.APJADNJULAJJ_,»JJ‘ATP PIJADPJ& )..J-‘Ls_,.ﬁr}
NAD", FAD* w_,:\ﬂu‘.u!)&l,_L‘uLa\JM(_,BL...Sy,SL;:)u_,aJiUwJLL_gJ,J_,

LQJJJJSJL_HLLLFLﬁL:‘AﬁL?QJS:JuyLﬂJ‘wt}AlLJu\g»\ﬁbw}l"&).’sr’uu £

o

) Jp‘

A .
%,’-_,\}-UJ:-UJM_NLJM@LSJJ{,SJ“.UQJUJ«J‘dﬁbwwrﬂ)




- ,  AuBlall el W
(St ot ) ezl Jo¥1 il ) =2

* Cgoss sl SR, [ 15 TIPS
1 é:::g:, Ayl i ) 555 5080 ¢ o2 B e O3k
Co v - § - 355 515 POl bl 8 4as U el plad ) ) W o i
2 !, Il ol 3 — 6 — 555518 (15 0S5 W o -
Cg i _z =513 (Glu + ATP —»Glu-6-P + ADP ) . ATP &, ;»
3 k;mp =6~ 5451 Jf i = 6~ 5, S Ml y oz -2
ADP

( Glu-6-P — Fra-6-P).clin s

C \.‘.—'L:...—J.“ '\.‘.3-6-1- y ". M . . . - - s
6 Y g 4515 =6 1= 3351 Jf clin b= 6— 30 3 Z-3

‘éy 5 1} ATP L6 & Il ol
e C
C3 DHAP opi :P!GA'- — ( Fra-6-P + ATP — Fra-1-6-P + ADP)

2NADHHT | o ) S (S8 ol i 61 3,81 200 S, -4

C; 2 AD;_G_ — 320555 Y 3 PGAL pr gaadlleaslo ., S

G P TR f> ,_ gl DHAP
Cs 2APG (Fra-1-6-P — PGAL + DHAP )

g La— 2A0P 2PGAL s Joz 3 PGAL J| DHAP J, o, -5

%\’ 2P ot SN 5 Sl 61 5,381l USE 0 LMl

C3 (2CHj3-CO-COOH) &y i Lar DHAP J .2
5 e

NAD" a; 501 31\ 3 4y ADPG J| PGAL 5% -

(2PGAL + 2NAD" + 2Pi—»2ADPG + 2NADPH,H")

ATP I S0 s e ADPJ!;,,_-,Q“,&.@J&U.&}&;Q APG J|ADPG 31 J sz -7
(2ADPG + 2ADP — 2APG + 2ATP )
.ATPJ!L}S:.;C...:L,»JADPJlaﬁ-,Lj“p,ﬂ\u&t_\}uicgﬂgJJxJ;uﬁ,‘;lAPG_\mﬁa—s
(2APG + 2ADP —— 2CH;-CO-COOH + 2ATP )

syl Jasill & olloatll dlslaoli-
CeH1,06 + 2NAD" + 2ADP + 2Pi — 2 CH;-CO-COOH + 2NADH,H' + 2ATP

. 2ATP 5 2NADHH" 17z, (g St Jloudl o0 30 psaall Jlacill gy dthal] L] -
. 2ATP + (2 x 3ATP ) = 8ATP (5 Sl Jodll 4 yillall dad | 0,5 @M, . INADH,H' = 3ATP J$

L 1 ol JEN S ] e 55591 S 010,4) POAL o DHAP U2 -y o 2 /0

azd L addVI ga 2l

J;lwl‘..,uh_.,s—ﬁ-),s_,lsle,S,L-Jtdw Mluwuq.us,Q.JiJl,‘Jldy,_quau.g]l 1 eoelall &
- ATPH o 55 2 r B0l 5 Sl 3 =6 1= 5513 ] e s =6 5,51l J s 5 « ATP 237

« 2ATP J525,5 2APG | 2ADPG J oz : ATP i S5 e a6 Sl el St 23Ul Zezhl e il @

2ATP JS25 05 iy ol par 25 J) 2APG dpt 5




S S gl i il

(i Yy iall o Ayt 3

s S (O Ny \
. R P ‘

*-'-'L‘*-'-‘\; —M.S;...J ‘t o t
S :_‘\,‘.rl
QS ;-\.‘.3‘_.‘.:11 ;,““‘ O S h}.* i~ ala ;;,\b‘.

dr e
-

o o oS it Uy 1 s

Carads A gagall Sl Jacteml }"-ﬁ,ﬂ,)ﬂ*ﬂﬁo\ Jaau =1

{ S
A‘ L_...S hU-L\ &-—JJ&-—"-!!J..Q\,J,_, ‘qg_,‘& o L
o - Lf‘ ‘uh\olML- \)Q-’v-l‘\h*'\“"‘"\“"‘

CH:-CO-
{THyA-Ok0n, O I PR AN I T B R o o
(S J N ( CO.\ ) .\ ,'";i.\‘ _Ji_.a ‘:0 ( C lh“( ()(}‘ l\ ~[‘,‘,‘~.\'\ Amdy SUs A

o iy N s )
200 C; ddls g Jahadi-2

ﬂ I" NAD"‘ eVl oty 1 gyt i

HZO'\ NADH,H*'! oA Lo AN

}’ °co, PRERRCER N

acetuyl-. CoA Satm 3wl (Ca oy

e CoA NS SRR PR Y
- : ' A e g SN gl
4 m ¥ o
ot Jus VI as ;\’_ﬂ’. 9030005 (ol Al A ) O geagll

u'-‘\.gw‘-.u.\' _-:.-’-'-\'\ WY c...x_‘p::

+ QCOZ
NADH,H* sz NAD 8 HPSHIES PN LR

* NADHHY | . :
Cq oooo‘ NAD 90000 Cs | D
NAD* o @ , y
Ca P00 mc4 NADH._H.* Ly W .}‘W k"?-,\‘u
?"'_< SRR CI RIS REES
&GEp Bt A et
HIRA

ATP D -y Gl ol LS & peaalt 8ol pdgt g S5 03 IV

b g dliall Lactlyan o gupéa dilal ddloalll dlatanll -

CH;-CO-SCoA+3NAD' + FAD'+ ADP+ Pi+ 21,0 —2C0; + 3 NADHH'+ FADH; +ATP + CoA
3 NADHH + FADHy +ATP 1 2 it PRITOR FHERUPRIES (RN TN,

ANADILH = 3ATP 4 IFADH = 2ATP 5 oY

3(GATP) + 2ATP + TATP = 12ATP © o iy kg e & oot ot S LS ol | O 4S5 03

1danly Sy gt Jro2 dig3s o dagdlhall laalaas o dganiiill dambiall J.,'.ll.g’l dlatagli—

D'+ ADP + Pi+ 3H:0 —» 3CO; + 4 NADHH "+ FADH, HATP

CH;-CO-COOH +4NAD" + FA
TRIIPRIIRI FE U FRWCL UERIE ) LRGN S

4NAD“H + FADH; +tATP: o

AGATP) + 2ATP + IATP = 1SATP : ity 2y AR ST 00 Lot Bl S &y iU a1 03)

PERSSRSREE



R L3 ;,b,sw..-..s,mu,_t;wuw ,

sl 2 FAD' JINAD' gk h‘J_,J' v gl g 5 ides §S 5 COY Y ‘_,o; g Sl sidas 15 U'&’Rb

ZHO ) o S il pled w2 gt W1 e e 5t oy 2l g W1y Uy AU B35 5035 0 Y1 0
(RS 3 pandlt ) mdcl] @ Al ) —4

DA 1A 38 O Js g 5 (3 oS el L) (5 e e il L i -

U A 5 (NADHH® |, FADH ) Zciidl 5 SY1 y g SOl ol RTINS R PP (N O I FRUE I
THy—> T+2H 4+ 2¢ «tig, .,

23 U e (55 8 small LU L8l s 85 o 1 Uy SO 5 Al s R A1 31 gl 5usT o 2L €7 01 s 2
Bt e DU g o ey e 2y AU B3l 5 2 o el plon ) 5 8ST O g 43 36 U] ki gl 5] y3sT o s
.(‘_?a..b-'&l,m,ii.ulia,:.;!)QU‘,:,,.\JQ.;;‘_}J)J&:::;‘Q_‘:LLUQE&A};
.L_,:LG;JIL}TE;JIL;,{e'JIJLE:;LE@JSQIP%CQJ}I\JSM\(\Q,JWL:&LK& e 50,5

Y20y +26 > O tiolr ) e Jord om S 31 menS Y pa i 2SO0 2Lt i 1 23

ATP ] Joond ¢ W A3, 12 3 02 1 U] 0Ll Gy 1,0 0 03U 2,800 e 5.5 30 @-ﬂ e g s 4
ADP +Pi — ATP . ATP J] ADP Jis,ii Jo 5l

O+ 2H" — Ha0  :elli JK2es o411 & e A omesVlas, -5

38T e 32U il gAY 3T e L L g5y )
T A1 315 daor A Pty

<Ll
el A
RRH
ATP
Synthétase
(Lded 5)

‘:!."-LU’ Ll
SsLsS giadd

s e

gt

120 02+ 2@ —> H,0

« : J

( Gzl L) )il ASIYH 5 Ll
032 019 005 0220 0254 0320 084
ataTde ) RLERCY [RPAY o=
AT Al NP (5,858 gioal) 5N LRl ? rﬂ,

N

daaly jaSali dinia Jo dyediball lacilian 4 dysuslall dytaaitll dullaa gl dlalaoll-
oA G AN Ml IV sy 555 )18 2 5 s e LEW NADH,H®, FADH, a1 St slasbi -
LW 0, a@kau,g.u_su\;}_m.un,:;..ﬂy;;uu H" 1, e-J"-’«‘Jas)-U_,S;;U 31-'->-J‘E——if-"‘-*-5¥”

>

:MQU’;JJ’J‘JOUJJ&SyIObJLfE’L‘Y



. 10NADHH' — I0NAD' +20H"+20¢

1207 +24H' — 121,0 iy 26460y, — 1207
ANADH ' = 3ATP 5 1FADH, =2ATP Js oY -
s LaST G el I Y1 Asldi 0455 40 5
10 NADHH' + 2 FADH, + 6 O; + 34 ADP 434 Pi —— 10 NAD" +2 FAD" + 12 H,0 + 34ATP
) J o I =5
Al S e LIS g 608l ) ot J) G 5 5! ol o o1 2l A2
o BRI LS ] o (65655 520y § g ) i n bl 6,5l Jlonll IO A2l e 11 5
sl Al oMelss

— MW gl S
4 2FADH; — 2FAD' 4+ 4H' +4¢

rf B
NADH.H+ P NADHH? & .....
A +FADHy (|| [~
- i S [ & ' \\‘- \\
Py .y, A\
e L4 \"\\\
= L Mgt
35 s i [T Uit | |
T g e |\
) | e e e

(ol Glan ¥ Sy B 4 Bl o ST -6
‘:‘@éATPJléﬁbtoLﬂlﬁléﬁ‘#&.ﬂq#%ﬂ-ldﬁ&piir&d“:m:uvJ::-}héﬁ)h]ld_:lmg;;nb!

o s allsy G SY)
g sl A il
' oG 54 e ,alb pases

INAD" e fil g 2ADP+Pi N aitialhilialy
2NADH,H" 2ATP 135 G 2SI LS B,y (ais
2NADHH” INADH H* IS a2 Tl Jf T poalt 10
oS i ’ @CH,-CO-COOE N\ GeesNioLy | doa¥inU s e Us o3« ATP
: M',jﬁjé .ZSMICJ.-Z.[:ER:.SJJ;‘SC-Ong L

2 ;

(2cHycHz0nv2c0, ) i (2CHyCHOM-COOR) o\ ;i i, o, psuze,
Jtiid s ol an )
- S PS5 J1d g2 S Yl

P (D



& Ul ¥ gl £ 1 Jidd

————
¢ Ll Lyl sk glondall gl fudyo
CJU)) aaall ol 1 0z 5 CO2 &y o (5 St Mol o gl by 101 i S,
2 CH;-CO-COOH ——# 2 CH-CH() + 2 (1),
LSS M e IS5 Al A B Sz J it U 1;‘;2:,'js,1f.; y
2 CH3-CHO + 2 NADH,H™ — 2 CH;-CH;OH + 2 NATY
¢ il g | LyMAd! sie pi gl pudf]
vt e ) Sl el O ASCaall dom AV 31 et iy (g SO Pl s mdlil by 0 00 s (ﬁ};
2 CH-CO-COOH + 2 NADHH™ — 2 CH;-CHOH-COOH + 2 NAD'

CeH 1204 + 2ADP + 2Pi — 2 CH;-CH,OH +2 CO), + 241 P

C¢H204 + 2ADP + 2Pi — 2 CH3-CHOH-COOH + 2ATpP

2ATP = el 34, 3l 3)_adt

wadll § Ul pls O3 e 305 x 38 = T159K)j  dasadis) ~Adi Sl o 3BATP JSies it S -
S Al § llall U0 4G 5. 30.5 % 2 = 61K Leatn b, i Gl 5,85 ZATP 582 ol JYs -

gilall Aot Slass ~7

365 A
-.. 2 ADP

-

2ATP quifenrsncnnnnnnnsensisenseiness 2 ATP

'-..o‘

EATP qodomeeceecreeeneeennn. 2 NADH,H¥ w....o"

-

Ry

“.2 NADY

<

sl 3

s

S ) e iy I o

-

GATP <veebererseesee 2NADH,HY «....ff...1 NAD* @osesdl.. INAD?

5 olaSU

Ap¥ 3 Lol Ayl 3 s Lo

18 ATP aooed. BNADH,H.’.“"""" e 3NADH’H+ dresan, '.3 NADH,H+

g ITT CETTr 1 FADH2 ]

M sl 34

4 ATP aPerse)e 2 FADH2 L LLLLELT LLFLLL 1FADH2

2 ATP 4-1.5 ..... .e 2 ATP‘-.----... --.;1ATP ‘ - Weeme uuo¢1 ATP '2"
38 ATP il.adl - —
‘ — el & g3l A ad




Al 1 Tl & il il oY Sl et el b sl 2
- 2% ‘ 1Al &

-t -
“:“': .;_"-'—’l;;ﬁ‘_-;'—'v\'a\* :..,...-';. i.c.._‘..a:._;. ed._:!-% -q“i“:.:.}?.h. 3 'l :J%‘J—‘J:JEJ?.)‘” Biﬂ‘;;f:r‘l
s Rdadl 513 AlS S 61.9 FENS ) PE -1

== T

=t P XNE 2 & 1 ] < o o & sty eif = et 2 =63 4 i
ol d Lealiadal 11_;» ) PO Sl asll ol Ll -ael 2 >ilgwle Llaas o Sl Ll S L L‘La.,h._ni
. - - - ®, i = - oot

._,J..L]...sziz.udﬁy(l;\ﬂs
LS Gk bes gt olie LIS S
Szl e i paall sl Sl J Gy
SNRPINE FERCU RSN R L) ATP O
I e (ot LG G 14 eaallsl gl

Ay A G AL

—

sl

JATP Jols = LA Jac e

A dile L5

o .._,._..,_;. ! ‘-} Glalt s s i NP 18 -
1S >y Bl N1 28y A el e 38 2

REgY-Y Sbanall
Jabe Mo S - Bl gyt~
Lol ol Sty ol dtels RELSTENES

LA 351 S g o eI JCRNPEL e Lot J A LY 28 1 JLadll L=

- - v e e emAtE . R IR T . <2 T
Pl goas e b S ES e ol LB Bl o 2R Ll 3ty U e i dall S VS S
i i Al e dhaitbead] Lnaall SUYI

.:;':‘&L.::.fl s.'J_’l.l.’— . _J“._v‘..!x'! J.AJJ :-J_.));.;’ ;-'-!u ;_,J).? :_9:;) UL; U‘:.!b..;.L‘ L;Li QB&E‘ K] L‘,_‘_'{_;..i E};;, g 3}\‘3_1 uLF mb‘l‘ =

-

__,_,\,_,I} Lo ailmall BUalt ca e O o A (dadasd)

: ;\,J::U\ it 3 é).l.'.g’_aj“ Vo ub&:h -2
,%;dhml_..;ﬂt;,!,p_i-‘ég.\faitmuaj.bﬁu‘géﬁxéjﬁ“;,'
_Jﬁ‘g_.-S_,nJ‘«-LwGu\b"u-s-'*‘Lf‘*‘“‘-’“*"‘u‘f-uvk?‘yOld!b»—i:j‘:alaﬁit;i
I.QUJ .LJ;.A‘_.SJH.LU Lu'...—a' 23 CO" C.m '“d}l.:-—*

o il 03 2N Or ey f el S AV ides J05

p Pk Jlast e ATP 51 -3

o geal] Siay Bl G2 il 3 il o (508 LY S 5 L 4,50 5,0 o3 ATP Ny o




& ¢St S g 2 A e

b g g,u FORP SR e ‘.Q,'.ALG! \.55 s }_J“LU‘- J‘:" ;i.""-"'; B i) sia L0 s — - 3

< 1 o 5 = S S i} e .._: B
~l.jnUL\.!d,f~ sL:S 3Q.5 q;.tm-uus‘, sATP2 &> .....«._,.;.. f...i o s T A 1 .

! - »

Bl s Sl ot W3R A (P i At i) el Y o E
NP CUN PR 20 L aw U ::‘.... aallt ;_'LJ_-:.'."- e AME ul‘.;.‘ e o S el El
7 * b o ow N - . -

it ~ - 4 &k
3 it M TS | T P e D e et L ———— F
aﬁ,’ M‘L,'\l iw-k ..L} 1Q - J.Uu 42 L.,!'“ J‘"A""-...‘._f\'! e u_;...;: i E = - o L -
. P Ty by - ~—
1 8 2 o bt J AU ot Aol J1 8 i) -;.;‘::3.2- \Jtﬁ.-,! 3- _f_.)’a e BT el e T
v ldee ) N TE Y O b y o

A B wep £ et <o T === - R
Gllalt - aa-\..rja:@_a BLi YNl e dalos s, Aides o i

ATP o -

~0
@@ @0 —» @—\_,W +@- 305

ATP ADP Fi

+® —> (<O BB @10+ 305K

ADP + Pi ATP

.?J‘

: ATP U ige d 3k casah —4

-

g ! i: — .
. -s - A \J\.m..- --Rl -,*!-.&_a “ - ¥, Y 4 '_‘ ;“‘*;-.
B

. (l ) UM‘ y\..“ ) A..,S A 1 Lm,h \,:f? ;.,;‘,‘.\,km"l} £ ;%‘“—‘ ‘_:.'_\- ‘x_:f_‘h'-:»‘ " x v
(( ). u“,.......!\"rp \....5 \Q =0 -lt *-_-3}}3"3,)37\,‘;:‘ £ ‘..““,g ~ ey T

LD e a8 5 J o 43 SVLEDN (othe o N e TiT
{U)&m‘)d‘ .\ubw“‘ L‘b..b ‘*. lx\l ,‘u“ "u\h“ "-\~ v e

L F2S . -




—

Rl M}Q\ I

-;erﬂq‘,,@ux;uﬂj,:w}-ﬁwﬁwm&qfsﬂ:«

_— . . % <F a L s - % . # . P &
':U_.i_.» bl J_:— < Al Y 0 isas bl ‘__.',J.Ab.lﬂl sla t:;_,_'n' LaS o Jlsdl s G A

.a)'ﬂ'. o sls u_e Lrll P....aLa.dl SR — -1
sq._ux,g.,i,cJLLsiAL.&.L,;,L,JA;L,.Hdﬂm;ﬁfl;tyuh)}majuuahll

0,53
P UEND TP o osreall 3 S5~ Al asbes 48l 58 @L»dmwﬁwo;hﬁﬁu.ﬁ.l*

Lia ._...J-L.a l ML—;—QJJ 4...;{.;

.o;};guﬂvﬁugm\}xﬂﬁuhgyﬂu‘ﬂuaujlbl,anbdﬁa;;yuwyd,ﬁ;—

fA TN )yl s -

Sl A Ll s 2 0 S 5L s _ﬂa_ixa;uxq.adw_ﬂs,‘,.nu,w_n_uuﬁ Al yemeall —1
aulalts sl o S

.nu“}l;BJT;:.hs‘yw};,aQLSJ}éng::\-:QPJM ygFeall =2
M‘ngigmnq,u$¢qumsQJQuaJ}:ﬂFUTQJuJJmL}ds)W@;.Uyg-.mWi -3
.Z.&l:s':d.a\}pj_\.?'

R+ POVE SIS IR AT [ [N (IXP- T TS PR 1 S o 5 e Lrlandl Boma Bale CLiST dm 3 025555 e~
R A

Al paslatt Lo Gl LaaS 6 S e ez IV 0 )01 i o) a1l Aol -

T om p T 2T 2898 U o T e LW s ot oSN S5 e 13ae o 818 sl (S —

g SS RV
;_‘—:—2.';‘ o 'i‘;})b) A :f‘u‘,g. ;_!:_gji‘a:;:ﬂ;é'JJ’:""“&"qu‘ LJG L-l&,.a}u.a_,')ll‘_,.u@..uﬂ r-}:L‘qh :'SJ.:J.“ "i
.rlss&ggich?.imiris 75 i 4,

AP g i g 0555 015 2900 Yl oS 1y 25 UG 4m il -

gl 5 e e ll8 ) 5 0585 oIS 6370 G ) ey G5 e 55 M1 s GLAND -

) e el o 351 ailasdl s 1ateze) 2N s A -2

S S A o 2ad daall e Call el 55 2 e S G e, (_,u..,..UI),_;,a_aJluwi—l

cilaalt e s N # A P Bt G (,‘A..,....\n)mmm‘

R G o 655 o G sy 30 e Al il -

‘_,.6)\!1;_.3&;\,1.‘” i_};ﬁ-l‘}:f : l_.U-LUI;\,-Jl--



Sl ehll)

el ol g8 LI

e ———

I g

KEig

.
0

Sl mlaadl Loy 5 3y
ST Yy 5
LS mliall s s Ol o e
Jj\lj)i.h..‘._;‘_;lal_.:dé‘}_:‘s

Aot sl 5 (S s
i SR Pl e LR ey

Amallny

(Ligyg) g Lol 023 20)

s i i Ay bl o
U\)J-L:-U)_QL__._J eale ot
5 bl asdn s, ety
;-\éuu—-i‘)u—:"b&-:sguﬂ.}

il asls (UGG
g fayi b bLU 0, .,al'-i“{ 2

(o 52D g il AL

el Gl ol gl ;e

Tekous Laught o glalt bLs =3
Sleed s Ll LS a i Bdaall ol gl iy -
¢,srusooooa,aﬂd,bdpa:&;wa:,ﬂgh;aut_,;!
St o Dt LS LS, LS ik et ak
Wy M o8 gl Jan g L

Ih)&fi&rwalﬁmlwabfﬁu




sk e g G J0 gl ) (5 ms e )l ezl 3 @)U o g2 5 o3 n i

Kalall Al 531 T ST il S

Al Aatr 2 0B B8 o i § el VT Jamll g
l_JlJQ‘ju.:;.u IOMIJJUJLAJ_LZ:&;‘:&JEA1 ia,al!.-_:“¢;s .3

e A dasdb i el Oyl &5 ‘3..11@-\11 haodls gb g~ Lol g 3,4l bl D% -

olp s, e
,--n.-‘ '“ J:—\J -

1

P

sl by ey e G5
ol Sl e 5 a8 el LU il 5 -

ol 5 Lm0 e L5 dandd e p iV ) vl b Gl L5l el -
8 all e Bl A8 a3 Jamdl p3 &3 e =

ol i U3 glall g ey DL o 3 ) gl vl DTS -

ook sl alab loe 5305 3 G gow s )y JSE3 OV 3kl 542 e Bt S ol pe I las sl 3o =

Wl ) 4o daudd ) 9>

3‘,.‘1'1-31 bl L_S.'f_.“"“'" ~J 5
S - L dai =4

N1 Jall CL:J Lo ) gl ST A S oy =

.ra.ildsuja:;gc_;s»\,n:s:;..axb 225 3 oAl oS
ool tl....:l,;b..:llr.u: Lem Aol 5B 5 () ey L N AU 25 L8




— i Rl sl 11 W1 il

ol ol e J W Lo S Y RN | PP PR W P I P [ I S P S EP I PO R T TO .

(PECRE Y Ul hae i, Vi

ln!.v,-n.»hl'ah!,l; Ll

R e R e T AT SIS PV LS E P Py PR U RS O U R R PR VIO
SAASI b K 3f il Sl U o S0 gy a0 e b g
wblall e ey

Sladdiboe fudlndledn Joas vl )L il dbbd Jouthondt Juh g ddiartha 8y sl 3Ly il 1,0 g
B L LY o (O S [P T Y Y P I I Y L N TS I P TR

EE RN LR e LR TSRl EN TN T v Y

Gt (Lo (g (gl ) domnll gl s ool dancll U0 0 b st a0, a0 ) udtind Ll LI
L g2 L daomll (L) 3 7 ) G il adon B b il s a0V g 0tk Nt 0
P O O P B

SHEE ke Rapelanceaila i B vy it o Rl High A8 i A ey pdees ) ytall o el ¢Miy
el gl st e WIS 1S et s it OF o Doty L 430kl 431y b ) 00500 s W

Ja gt P Lelan -5

AFe304) cotdll Dtas Jo g gt (@I po bk 0y Aol 4 U ) e o Bal £l ety

Odms Jonto 1A (548 Lhas ) 578 ) Lilhl 51 i 3 Justi o ] ol g ) e dgiyibl] (ke sy o
Ao Y b AL ) i Al

el L 30 AIERAD g NV o baUall ittt N ada dali v

L 0830 e pr 0000 ¢ Blat s g1 il o | phin g M1 goglalill 341048, 0

bl gl Ly Bl S R PR (YR

Sty ol 2 U1 a2t 2ot il Balatad damdl il el panl) 5 Ayl N oA 1 oA
| gl e e LS g b

02 1l )1 bl Sl ol 2 s iy jgill g U b o ok I e il 031 ) pheaall ghis ®
oL 1Al Ll Labudt 5t 3 gkl s 0 ke g i gl ) g o Ltms 550l 0 EH ey B gt sty phtid i
25N OB VUL G e yon Lo S 23 )00 I3 gmaboliall b ol 015 150 .;i‘,ll I SRR NIV e
) Jldbalg Jakid

A g5 s gl JUndh 2t o2 G blis 3 0 gt 3l e e ehm ol ddhacad 2 J5 Jo i tisa g @
LA OLS 1] (Lo ) LI 0455 et i il e 0 V1 gl JAE s 18 13 C ol ) Ry Ayl 1055 ¢
b gt St e g Mool J14!




)

i._!_bb ;.:kﬁk/

SN i (i 40) S ik
ﬁéw‘.w s s () )
) WA ol Jaoedl s Tkl ool 3 200 gt il el

CRRT [ CyPp A WE FURT- [ SR N -6
L-L,i:;,ﬂ‘;:.a,msn,;na;u:s,n;_,;m,-,.yyq;,-ywdfm,,ayéu‘__g.:buu‘p,a:@ma‘sny.uﬁﬁ
.J_b;‘__;._.\,u:u%..,a;ﬂ,l..i:._}u,a)\ms&s‘zguq;&.J@t,,g4;1y
‘s,si;,\;t__,',;“;)ugt_.:,L_gmm;,,sﬁ;?‘a.;,ng__nz;..ﬂuy,-gg:u;|w@.;ﬂ1§.=hmtdm;;@tq‘;m
-r_,._ﬂélthé;r\}\_,\aaﬂxﬁxulﬁuﬂ%.hﬂla@\J@JO‘WHEﬂUNﬂ@M\.\EJ.J.S:J\J
AU D31t DY e e Y B ) Y1 b Ll SN

e bt Kl IS pr 5 il o S ki 5 bl i) ik 6L 10 4 0 2L oo 5
L5 pm y bl prenall o ol dgplaa S gl Lblins Ll chah ) f Il (5 2me L B0 ) ga bz Lap 13
NS, A e

Sl LI 20Ul 5 e O gk 500 I3Nswd e ) &2V e iy gLl ) O SN IS 0 Ly ¢
Jle

W& oy il ek (s ) a8 S Y M-z“:-*:«*;é‘,h‘:lu_—laﬂl,a-s@ﬂt@_:hul Jdla &1 ol |y 5 »
) a5 oS U ST e Y (quiteadl o dom 1 il W13 a3 U

L as i)




ol Aol g1 £ VT Sl

ot 1 pk ! dadl

bl § Ak )=
Lo g 2 Y1 0593 5%
S pabliads L2l

e 02k 500 L3 b liiht al il p L ol Y gl 2 el

( Up}ah EJ@\E ) cﬂ-ﬁ-&“ < y\& -7

Lo V15 S slal calole cdags Ghlie J 5 OF 03] et e gl il e st Slle | 5eb ] (g3 5 poliall acls O | %
il ol I3 Shad oag Lt g el

ncir o g ST g 2V LS, el Bk o Ulaod LS50 Do o g o 0558 ckr o i o b o
sl Bis o (o2l Ll

ol veien D Ll DUl s S 8 5 clasliasi Lo Ll Gl goms ol2L pimin 8,4 iy plicall 185 iig
et i g ol Bat (6 5T )6 Gk o
;.xi.udﬂ;,‘asu.lt_pi._.!.__z.J,ot..,;sﬁm‘}i;m.x.:glsjbuu&.msﬁ@&;}\@,&Jlamu;.nrﬂbm
-Fjw‘ﬁtﬁ’:‘USWJ‘J;EJM‘Q%Oﬂ@°Jﬁ6ﬁ~w&béfﬂg}°‘»=)}e@ﬁu#:

e R B U B [CURYENNS [ HICNHIE-S% WP Py KPS S IPRRE S |
J,»o,gs@q;sgu‘.{,‘}mbm;fw,hwjgausds¥|LJth1inas;sN|;L,A|w|
: Ay el ¥l i e il

T | dl,:.z-o_,ii‘_}:ui_-.&:,UMl%luhM|yl&a¢@dnguﬂHia&L_g;_;__.:;ﬁ_,lj Cneded o\ 2
AN T el Gkl )l A O

e poiel Al it S 5 B3 i Y1 (el T G5 iy e 32 bt pionnhos eyl =3
UL o Jo e ot Gt a2 38516 0y 338 55 e Al 0 S el e A 55 5 Bl e S 0P

a3 -\ T gy e

e o2 &,
oL G i et ;iw
f’._ s )
bt gl Bmpis |
.
il Y
R

S50 Lol GWL Cilaall (S

Sl sl oo o)l Belihtnis o, by




L St milialt | ol e -8
*:*3&-“ CJ\.&.:Jl ey _J-.-’JI oW
1 i o a1 gl 0 Bl L 58 JS 0 e ®

l:..é_-'}«;‘:n;?:”w‘_;, S PO X -~
d k. Pldei 43
Qﬁl\‘n.ih\l“' - lﬁ Q.«'.)\-'J‘ mw';‘
o T 0 = 2ib b - . - S—_— -
e LSRR Lo p caladl Lt 01wl TRl p Tl A s 28U e iz 3 0 D e Ul il 38 - O

e

- . . " - ¥ wexos Lt} -
"'" nL‘ 28! "" 2l 3 S Lilzalll [T ‘,l&._.’ GEL‘QZ—M Saa iyl ot ey Y N CJ‘SJ;'J ada = L3

- -

L "-‘-"—“ -‘{)M &vall “l)b?).\..&bﬁ'
e V1S s Teandl LW 01 -
Al bl aad ot el -

— 2010 (WS La 5l 1) Lo s Tasdl g e doy 5,0 A0S0 BNl 5 #

u....- L—Ju y.w vu‘...._\

FnT o S Ul S ] o ek s 0B e

A T I L gt &
o teadas® Ja J gl S B lS e J

ool bl s o)Ll dy s

Sl St o el TTUIS 20l 30l liall e 5 s gy

B0 11 Lol mcieall 0,50 s o it hle (507 Lo LW 23l o f Ll V3 A o 45 ibiall ol

- Wb

= $m b
Lt

i 1

‘ i -
N TRYTR BT e H Jodt ayles A5,
¥ . & :
:: . "',‘*-«._ ]
1 L i i *MM hw’,

oo W
.‘,,...n«-.vu—.f X

y «.._,.U-u!.a..-}tdfu L-ﬁ‘ “JJL-HG‘AD‘__ ~t J:‘dhu}&“iu}o*h‘]m;




I £s2
tJod

iy g el Calziny plal) dadiie UL danaiiie DL Byl Ldd- LI (S 5

Ly 555 M5 Jall 540 K -;.ﬁm.d-i Viilonie iy gt lalinzins Jo gl pr o] et D ,SUS I [N BN U] oAbl u‘i_. ~1
S a3y S d e

G il o g alin Ol ydll de pa) L,:Jauyuﬁill.lkV!ﬁw,auﬁ@yM\éu A daadl

.U:;J.!Ll ;JJ.EA l-..:.'.lj ade

s i | ATPUZG | Op 5% ARN | ADN gy b 35 A NPaN
100 100 'md B IRTY: 100 100 JS ekl

0 0 o | 10 | o 10 (1) o5
( 750g/10mn)

3 | 96 96 5 2 25 (2) ;3

( 20000g/20mn)

97 0 3 84 0 20 (3) s+
(100000g/1h)

.Qﬁ&M‘éﬂl;Mil:MﬂrA&ﬂ“dd)o|}>_-'Y|F..~a(1)3.E._JJJ1JJ.L?QL:EJ.L¢U)U:_‘l5“T

530 S 5 e JS 292332

1) T8 1 JS2 At e plalt ol B 0l A a8 5 e g3 BN A2 el

WML@UIQWWML&:\JIQ.&VWJ.LJ,;g,lﬁhil&w,_;.b-lzj_,l..:.»l.xg,;S._:J!C;L-J(UJ.{.‘J‘Ji»e
5 Ml biakdl B, 4 A dakdl Ll Anagéncca\s,gih»‘ﬁ

b 5obl 5 s J o5 A M and e Ulada e (2) o 51 2 '

(1) 323 M eoldadd el =T

(2) 50§ itz il oo § (1) 30 (6,05 ()3 (o) () ol S 15l

AN 8 o g s (1) Y e 8 iahil) o Ullze po o Al 2 08 7

(z)Js.ﬁi_,,.,Lju.y.uwl,uubﬁju.u\,ﬂly-c
c..,_,_uc.u,.,u.»upc.mg‘.x,,uw,,n¢WN|U,L.-N|M»J‘-=
uu@,(d’,(z)g}uudu‘b;u‘sd

gl iy il b

| ;.'.USc.iﬂJa.:.-t:;y,-:.u-Lp:-g:.;ti,&_}lwibl,u_bb‘i,dbbé&ﬁ"?



Han
() &y @

A i . 5 2 RN ‘.:?'nx ‘:,‘ ! wi :’:jl xk
o 18 20 30 40 50 &0 FE5]
‘III!‘OIll‘!."‘llll'llll.l!lll!.l!‘!lll"l!lt‘!\il'lttl'l!llllll

|O‘l||!‘ll!.
W CRTCETECACCICACTCCTCACEAGRRCTCTCCCETTRCTCCCCTCTEECCCRACETERACETE  RRCTATCRCTRA '

—

B&tululst.w!nrrronucluyss:rnlwulhrnlaLtutrpnyLywn fAsnbal LysTyrNis

o | -

» b

() Jen

2 2 2 2 8 2 2 8 B 3 A 8

12 23

;I A e - A5 ¢ et AL Bl g5 Aol SN s Ry

. oo el e aaed Teedgns CAHLEDLI N 5wt ]
3 1 ;,J.J,...:.'..dl ;..'GJLA}. (\f) UL;»-JLQ_}x L_&)Js_}-::'“ ort “,"1." "‘:’.".“"‘.*:“" (h \.L\" L '(m] h‘ el .

3 el 1 i

B

NIIOTCHEPA  JRCI CREAPUR EL P Aph
Sl _ Ly |2 3
:"‘}‘“"‘ul‘pg'“l_ .
ol

G A e YA s ST

= L =OIN - 8

-QU'J‘Q_;.\.U qﬁ-l?_’u JL‘S—!‘ n./'b‘o‘,-\bd‘x‘ JLEs) % s ‘ﬂ
ADP s ide | SR

IR ;
T LWt dalalt iy A
L (DA o ke irsmil
() JK Q) 35340 0 5 )T e 23 A UL L) -1

3 paall Al it 3 5 1 el S 006 - 2

o g st iy S oo Gl U Ja JUPH s ol 050 iy ) Lt PECRNUN EXEVIRICH U IRNIEIN |
bl T e €81 sn e o i ot g G (3 ST e LB Jas 110 o8 o S THLH )y AN s

s il (Di-NitroPhénol ) DNP
S eel) JEN L o DNP,.::l:J:.u‘i(2)&@!\‘;:{‘(2)&;,11(1)\}&:.!!“;&.."&i.u..b,-c_sl::.!\




- . l‘ ]l t)! ks
(e b LN L3m [RLE BN [‘“ 3 ok

SR e

JETR

THH™ ; /
'1 1
1 DNP :Aa
1«

| 60120 180 240 300 360420 —

[ gLl a1
e

Gy us
(2) g o, (8) 5

()

NCTHVIPN N Hr‘L;I..l}! LA s S et c u; ) o3kl Lgs nall GSL‘.‘Jl o b

($ 2058 el LA o DNP 2 = 5t (2) 322 1 e (2) S0 Sldams ISkl -

","JL."5 Lj oMy ")_‘L\ ol (T L I .&M_&N L_-\'L:LU \.«LQ":: :LJL:.J- ‘l‘;-‘!“‘ J! Lé;_,"_;_ - ’*?--‘"L;JS,-_ i\ ;-_.1>1.d‘ -- i 'Y[ JJ.C- a2

.(st’-\.\—a -q‘,—_yb‘- »t) $ t__}.L:lI Jsadkt ;}LPJL»JL,LJJJ PO L

kel oy
ATPI s 5 ADPIPis sl oSy | T | e filsagmd
ATPI S 5 e S Tal$ = Moray 1« 1 0,1
ATPY 5 5 pae * ADPHPi+ Ll ol S e SN o i
p] 17 )‘J J\,L.-'- Sy ey QM}-‘
ATPI S 5 pse pHo=pH w7 051w 3
ADP +Pi+
Oyt pH= 4 I TUN CRREE T {RUICH WY -
ATPY jad .S phH=8 33 Jay U tg,u;r:r.:pllnpll&u% Lo ) B oL @
ADDP4 D s O,y 01,
ege S WATPI LS (on Sl gl o) AL ¥y o~ ,
DNP L) &

v i:«g,h.’..“ CJL.U Gl e s N c:...:.... 130 ~,_:J‘;J‘;,>;U,“;jl Cjb .._'o'j:.p'l‘}l.ﬁ |
“ale) Je § ADP G i 3 O3 0 dleazat Je DNP JIBL] U ¢

U o by ol eyt
.I\TPJIEBI‘}QJJJJSJ;_.‘-U

FOUR ]
o AL el et Ll bz de 2l 2 L

b I e By 3ecdl Bl gl o i o8 ot 2570
aaltad




_ Lopsdisags oley k-,.t..z,,s,u &,.atgn

= (1) s ; § L .
(1) 258 I fe iyl LA LAt
ARl oSt o3 (1) a8 1 e a1 iy A e =

DG N ety i Toelh 118 o o § .
&, u_f_Lo_...uﬁmw,s(ynuf,ﬂdsw,uz:lmou&dxgmx;;m;,&af“""“2

»;_-‘(‘%1);_i;u

s “ A 3 i 5 aslie o a
2 e et MR Sl i Ut (1) 328 01 ol 0 0,05 ¢ 2e s L Mbainn— 3

yainie L a3 i

PRV PR SO | PRI PR |
() LR e e 2N R e D51 LB G s osbae oot Ll Lo o(12) 233 0 o s - 11
b gt oSl 1S ¢ Qs aaboaly L1 e ) Bz AL S e BN L1 N o i) e il
S\ S [ e mslan oo ] el aiaadd sl1 396 oS 01y sale] s a0 s S o dlas jn s3lan pload o 5 4l

(z2) 1S

1
1
107
5 iGizal odal
e ol taal TR ik =
ETRECEN Oe dpal pakaal| | Zagan dpan [, ¥ LB 4,11 g2

400 AL
—— /
FUR LT TC

s Py

446
e uiaa puand Paadadlh (LA

e

paat] £1357 Cra 2pnI8 AigidS) Jedlad | 5 ALALE Sl B Laua] hanl (Joilis apns o
bl ol OlLAD Agfaa Al aysal o dduial
AL JuBdl o 446 (M 1 O gllsll 3 o
Al Gl e 214 Sl 1 0a pilsll B e
AL SAl!

-]

15D e e e e e I T | Rt — g gy g - -
. SERRA | i fe sy s § . s s AmcE ) -1 1
e L
"I IR 3 RN RS U WP , ‘ =
i 1 3 ! ;

L L T S L . ‘s' * .

wl - * ‘-‘ﬂ“‘n - L] '. e e m[——.—.-—»‘~ $ '} - . L T .
e A A B A A g e < : . ‘ —-.—Q-‘--m—,‘\l—-v.q

1]

0 | PIEISTOR I, SR

3;
£

0 25 50 75 100 125 150 17§ 200 214 g

.,‘_.,‘«..u,_-‘_;'-ai --~—;—-'~~—f‘“":"z " Al A Al gl daing i1 .
s gs;r‘b.'. Ll ’; S (WIW‘) [-:

$(z2) G Jo 83 4 2a1 Lol 22 13 1

?‘3‘*&1“*—%“{;"-‘-:)u:"C“}a‘:j;J.G\,:nruﬂ.:aﬁir'._.ci‘féb‘:ﬁ}f.j;ki:s_.2
S Ll ) Lalinis 1l Badie 35 Lo 4555 231 e el 2 vl (o) 2 233 1 llaal SR I3 -3
| Lkl L W 4 N e



U $UH Balgat lmied Ao Jide 4 pov A

t X\t :
i it . g1

'\/‘-/../\* -}_.‘

—_—
P Ll )l ke - fd AN B e a0 L STy
N Jyadt olans Sam L isae SN ie L} %)AJ-U ;‘-'}:';'! 'dLoj-Y! pH .

oY L T i ey Lpdiosy | | PHI 286 | s o]

patial] | WSl pt e s Pt g | 74541735 | g

padne Ly iy 1§ e ot Pl + 31502 2 i edahg |

pyons ATD + 35 i + 95358 e RPN 3 5.5014.5 | poinnll s |

ti i | ATP+ 350t g o Bt JiSpsn | 4 (Dt
| (L) J ik

.@L&@éﬁl&pyﬂ\r;”kbh}zniwﬁwogs.u-‘}pl__g,:éﬂ_,ﬂii:}.:b-l._=‘)\3-|;;it_5}_1$.|q,_;._&;ji;,:_‘,_1
Sl Pl 3 558 N8 i) (g5 ol 518 4SS0 0 ] oo Sl 51 o 2801 o L o s e -

LS iy ) S 3 g ) ] oo ¢ anled Sl oo Lo i 40 a 2T e 5000 (522 (6 # T 2g a-
.1.5-‘;L},__.MJ:L...JIO_:-&,.._,J‘,;.;.\J!J:L..M‘).,Q&Aké;.S,ll.s)l:JlJ}ib@Euﬂatg_,,:]lum:}gq;ﬁﬂ.L:L‘.;lllu_ta.x_zs
chd iyl g3 by 5 B ledy 08 LAl LS S8 5 5l Sy 4

(D) Jsadl e otlell Y

¢ oy Ll Lo Jaw I pH gl ey (b s 13l ¢ (00) J gl sl b 25L1 laad) o sl YL -

oI Ll e il (§ (g ) poolical) L8 510 e Sl g 50l b i -0

% 4 gnin O il (1922 B pras SN b o o YV ol g S| bl 00 5 (Lysosyme) o501 -2
(1) @8 0 slane B Lgmy A1 Sl ol g1 g £3bacSIN dayl g 1 Sy 46380 Bany & S0 oD 0 ASEL L 15!

u3 3 K sl AL
O3 Ol Abaa Juadlt Al pal] L8N Lbaalt (alaait

(1) &dyh

(AN B (d

1 G.‘) Juadlt ad gall
. u.d-llu!)wmmlﬁ

80 v ®

et gyl ga el i

7 ——

%0 :".:

20}— .-’.' A

Edd RIS slaf s L

o

i
= AU G g S gk 0




:_U,;!

"
2 e Joie ap ad N
K ‘-?.'." gl o o 4 - [

&g | fos " T - -
: -;.‘S\" ":'\-' )‘.-..“ 3 q..‘l Jo r_p e ,.Ui 4_..0 —® h“"

RLE P | g 1 ol
2 0 Ll s o I
) e & A e 3 : k; -a b -
b SRl '&!-a."ll °J‘r’"‘l ol L @ D eI e e NSRS
. (\v_}\} Plas boy 2 S 0 o= 3
R “1“
_\ \.‘.“ ‘a-\ "*‘-‘5 !
».: e e

,&J‘d‘:‘*’fuﬁas@bgu P i A E s Ter . L.
: EF LS"“"L’“‘*“QH‘*J‘MLA;-W.Q&..L& L iy adll AL e

s il J‘-’LN-—-“'(M;LL.._‘lGll,.., L ‘
) ?""“"""”U"C' Iu.\c— u\\w...,.&».x_., S o L.._\,] ol ,‘#t‘)'.,,.l-:’*”

" -
. "-::‘L-n-_.\

.ds,m&Muyw,lew|u‘dﬁ_.&¢;».;$;J .sz,mu;.h:L,,_,<il)1:-.:JI JuE -l

. ,i..tl!.t-.,
~ . -

{

(1) 42l

AAY pusaiadt A

=

2 dlinely

Sadall 22y pLEN (3 Jaweadl &gl Saall 3ty LI (A anall gl
T 5 o8 Jub 4 S 3p dutall 5 ¢ Juad 4l S p il
65mV e
ms

~65my f—m__——

ms

Z 4 6 8 o 2 4 & 8

Mdm:\héﬁ-‘wd‘c'»ﬁ‘ oSatall J8 Jaall &y paS Jgeay dhe FATewall GG
]&Mlﬁw MM&AM

“.
Lo

(%) ‘:“Jﬁkmvs“m sk

c:..:...?bb (-—su)l ai "“J& «l.ﬁ‘._;'}{,,..__jlg}[,,_ -3
$2¢ Ogaddt a2



o W bk - = ®

3 . * att L. o -y ” . - % % -3 e oham - 31
—f("'w%\ﬁﬁl‘;;-—‘_‘.:“ﬁ"- ".‘,_"‘" v,-t-—- ’a—ti"-f' :,/’-" s w Y e e St i ,l__..-‘_ .JJ?&1_§

= . B . 4 2
At et Ceohezal! Lo 0t
- - ¥ -y

pe ‘ pe 4y <5 P o ¢ < % i - a &) 115 g
PRV IE SN OTE IO JUOT THPY DONERINP U PIVIE JPPC P PR P S W |
: d Py - ) ~ -

—

L8

- & il wld —_— . -t t - - . % - f292a2* % p- > oi! a v PER
!-k-mu-—‘um&-—a“u——&d-ic,—“;g—-ﬁ.’alw' P g -—&_,A‘"-—-" — B 1 e d S jw“u‘_'l*—nl! ez
o L = 2 g - 5 4 - - T i
~

& E e e 5 = o A S Al e <
B B - P e St Ml % TJ'(S)C"‘:‘

s

e o L Gx ik :
Mmoo Sl s o s w D si il b )

-~ —a - et

o (2} 545

!
“Yes

n
w
(LR LY Y P

iy AS3-S] |
2y AS3 S2-5
ot iy A S4+ 53-57-5]

b
Y
¥
Y
pa AL ST S1-S1 |
an
5

O | = N

e " £l iy - —_— :
I e Y ¢ ; _ P -, 3 == Y - .
T sl D o I g ke a2 SEL, (VN s -
3 bt
— ~—

.0
gv
o
& !
£
2
.
T
?c‘
e,
e

! fop— a 0w . L 2 ’ - 2
| P yL) B LGP I { 8 P8 N (% e ol az- ¢ &= = b2 .2 2B el M —
‘. : i < g P e b=, < - R & -
| g LBy g, TGRSl ee Jl L S ERN 2l e 15505 Ty o 2R LW L
| =l P s o o3 223 =~ 2 <
i ot
R :

| .‘T.".‘.‘ii_.«!_\l.hd.i.;
| =
1
i T ',i;.‘ '.}\.d--a}';-;:( .-}-\-_w— 25 “me Al ;-—;;‘ x5 . z £1) K23 o G0 N
! =32 - s s, = 2 [CRPT 2 S S -l 1 2 ‘ z

o E : — o b el x!;unl\._ L “"‘"}*‘f,"‘];&"ih}:‘ ‘]

B (vaﬁ ‘_____:_._,_'__:-_:‘_,:__-_;_-‘_7_,‘;{"3'5:5:-“: -:.:—‘ . by A Kille
- - - T
&
A2 e LWFE 1a2i(3) 1Ko

o8t (D A/éx:’ g
09} &

(2) = (1) 2=

(3) 2=

HOD S Y el

1T \& 2 2
.rJJ%' K] ug\h (PR RREIY el (s.'.) Lad s -

‘ A2 4(2) - = - § o
; IS 0 1§ 05 ARt Datany b -2




. 53‘4-‘-&@‘& a> sda L_.b)yua.bt” t —

qu Pt e L ~eladtado sas A2) iy
. J

R S S YIUW KTH B PR PSR SR sl ik § 3

U s 1l A5
.L&f _,vw‘l...!.h I\.‘Li _F_U Qb}*:g(.lv‘ Jl:{;“ C.....L{ ’..-"“‘“ J’..’.. [ h’ o |

(,:) L(:_“.:_rt‘l;\' \_’Lﬂ lhalas S:UJ C*’