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U instead of C
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Soets ITEHETSHETIHETE <,

Silent (no effect on amino acid sequence)

Carboxyl end
(b) Mgl g Sk Ailal b B
Extra A

Extral

EfA UG UAAGUUUGGCUA A
Mt g ey

Frameshift causing immediate nonsense e
(1 nucleotide-pair insertion) o T

T inste‘ad of C

kdT ACTTCAAATCGAT Tiy
I dA T GAAGTTTAGCT A Ak

Ainstead of G

(A UG AAGUUUAGCU A AR
Lys 3 Phe 3 Ser S(‘p

Missense ('\‘-""'WT 25 pi) SloF

Ainstead of T
T A C AT CAAALCCOATTHS
A T G T AGT T TGGCT A AL
U instead of A
BA UG U"A G U U UGG C U AALS
[ Met NS

Nonsense U a?

[missing
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(MA T GAAGTTGGCTAA:-J
[ missing
A UG AAGUUIGG C U A ARTEY
Met ° Lys : Leu : Ala XN
Frameshift causing extensive missense
(1 nucleotide-pair deletion)

Lllifgs) missing
LA CIAAACCG AT ToS
A TG T T TGGCTAAR
[W.NE) missing
A U GIU U UGG C UAAR

e T T o, e

No frameshift, but one amino acid missing
(3 nucleotide-pair deletion)

o les i

Wl % B0 Ul aue T IO Lol cand (83 & 5 e sle sl




(88 Ao JSb) S395 SO S0 o
S5 93S 55 S Oub B b ASLAl Judos 19 U puais (| A3LSI 9 B3a sl yina gl
(35585 95 ¥) jo) K b B3 L asdlal (Y

K@ boire je) 93 50 AT U3 NS e & o) K Jeas ighgels ()

bl 5o Sl gineT Sl syl glgil

Soibse Jass (5,5 SuwlsineT jo) &3 dpwlsiseT K sy 1islo 5 (¥

-0 i gie (5 lweyis p & 3oy Wbl o) 4 Joaw SuwlgiseT jo) lseyy (Y

Do

(AL b (509590955 SGIITIBL) F)js Bl Yina —o

oline b plwlibeauwn) S e r=io ui..'ifl.‘s Sl)midl & a5 b B 3as 7)) iy ebide 3wl (fen Hina
S5 oS T Sl il yuin S35 Jl 3uilg3 5o i g2l

152909095 SLRGILRAL ¢glysl

e 30T 50 39393 Sore s )3 W5 ises S waile 00 b Ju ,uss (ol DR Ige9 1S )3 S33c Sl lxidl -
(33015 295909 ,5 EV) 3)ls (SLAITVY 95095 S wwsls podduw Solew & Yblline

B 099095 )3 sl Lw slag)lxial -Y

(s 1)+ +) S5ub o S e acl WLE J93a o9 )509,5 slayiua ) 4SS

L Lo pue 955095 &1 )9035 K Jl Giowd Ol )3 & wwl (505 9055 GIlmial Jl 5,88 g9 rnbasls
Doib o Jhike (509)509 )5 wled Jl 5 )5 Gz Sia
( Db 0 Juadie p9)ge9 S Job Ll 3l 9 slawe p9)ge9 S Jsb HIAL —age (pluls Hiua 1450

oT Jl Lies L9505 )3 olsT Do Laols led po)ses S & poises)yS K Jl Slewd NS b aelide

..\.u;u.o uf.).lbhﬂ.ﬁbﬁb 5L).\.L.|<A L).)l&.\.)}mu.o 033 Azt 93 ooud

S Glidl 5 slase p9ise9,S Usb LAl wase bl Glua 3led i SFab aclas plua | A
S50 Jade 3) 909 )5

s SBE9)509)S 1re) S ) S Mheldo Glua Blg5e < 0l pe VS i SLEsIss S o Y A
&S b caclide Giua (XX) Suin lopsises S o b )3 bl 359 508 wguxe K% slwd (XY) uls o
S et 9o :[o._g)l.)

Soibise woSao 3o Gla )3 ) 9098 o I Shewd (5 puF 3w s )lmial (yl )3 1395 Sy (d
S 505 (S s 29 ) 509 )5 Usb (355 Jly ua s 1SS >




Q)

ENEWHNIEA — 1 O O W
=
jac]

(=3 =]

(Rumo~0zZZ @=Zongommm p)

CEEF EEERFEEEERED

(Fe=o~>o0Zx @=a
(RFu=o0~0ZZ @= o
(e BEN e WY ]

CEEFERFEEX )

?é,.a‘bd.»aio[og)'}og)f oled G590 » Mlg3 50 I-og)'}.og).f)'l 0l laa dslod da yiua fléf)é iJlgan

T el lolJS o o 9lad i lguw
Sbse il Sl p9)ses ) S Jsb (il Giua Vs (<l
sl luls £95 J1asl il 38l e 905 S Jsb TS & (55 Liua £95 0 (o

) o Jdale call (&€ bole o e s wall (Y ble 95 o (Y (-S_puogé).%(\

ID'V“_'L:"
owé)lsffbuég)ﬂﬁks&_xg,ﬂf,salm)bs)lbﬁé,a)lxuh@)jlﬁ,s@ubg)uh@u;,._,._i’)).;g._i__;,f—\
Sl AblS 33l93 50 S 38 wlia o (6L pba il e A L3l S o8 s S 5ol Ll

Wls3503 b S5 95 slaging Lol s ousis S8l ouig)l8 (590 )l wlssise D S o slayina -Y

S)soc p piud s ol
o) s O 999 J=o (Jwloe ol Il S a5 )l S $3dxie Jolse & day) Jsozme 3 Slas o Hina

(p93)) V&3
ol giuw 9 slawe (S 9 osle GIMWQMI)élﬁﬁéﬂwwuﬂl)ﬁ o3l $lgixe JS 4 1ty y3
38 5o s Do LRyiels Elgsl Sl S0 Jl asus & Jolid slac gozme Joloo ) slaima O ls)s sub A s

B3 e JuSits plusl 9IS 3 )3 b ewlly g IG5 0 351 b ¥ &3S




0BS5S 39390 S glgsl

Rl 03 Gl 5 3 8 50 plml Gwegis) LT ) Jl &S i Yl )l Rlagic (55 IS BGIE) LY) -
bl VIS S (RNA L (555 3) 05 Jgome n S3lsie L

SRS T 85 50 (Sunsio) BIss cyl . 3i)ls VLS LYJ Hur &F Siiwd ISl o5 1 5) o g Y
SET Hs Ll 35 9 505 (w9590 B Jles (pal . 3ia s 50 (seubais Slles 1 ol gl 5 ol 38l Jlaslol) judas la g3 s Sealdis

B)IS B Swagis) eakis 5

Tl o 390 i : d\

.))Sk,.m)).ﬂ)DNAd&bsvvxbsu)&[o,a)w)/pgsba -_0."

35 w2 1) DNA aslasd YY 30l 3 po S 2935 (o) 22 Gl (o
S8 G m b pinlaaial jl S5 diwd 03 393 90 DNA e Ples 3L 5 V91) posS w2 sl (Z
)85 w0 D DNA asbs EA 35b qois) wd ) P oo p sl e (s

)90 )l (& 3) 90 aw (Y 390 93 (¥ S)ge S (N

/

ndliko S J9s S9) 22 Ui Sl W) 2

Sl fen) 3o daled calike ol Gladely olST (aas ) vl YIS Hina ST 3350909 Bl K Hina -\
g0 9 Aibly Glasl [o..;.).sT 5 A by e Suwlsinel K jw) s Sisla Gina 5T Ule (Aublb «Sa» b ¢ juden wdudon
Jes ol )3 Huuss el g LS .30b aibls )l s lq).sT SRS )3 SauwlgineT ol &5 31 S > gub sl gineT s
DR F) Jd ol Sl s 2 o Gina ST Lol el 3L )l [o.'g)'.')T MySlac s Jleial olST g [o.'g)'.iT
woxanl yiio in b @S 3T 3 sShee )5 puss Jlaisl IS5 il 0T 2 4 sboay

oM@

SIS Gl 55 5 Ol £955 e 4 330903 SIS )3 Gl 3 (I

590 22 )ST Ll 550 2l55 JIST 58l (o aidlis (iS5 33 £55) SHws n 690 2 383 20 LY ST 530 2 ST (2
)13 Sl yuli9 2 p S 31 3RS F Ly piil

SHl 0 Ugazme Slgs p2 s ool 03 383 ) S pr LGS Vs Glua ST g ion sls ) ina -Y
(3)13F 505 sl Jguazmo JISde 5 €95 o (sima) bl AT Salgs




ol 03l 331 Slasl o) ) Wie a3 50 F0 wJ eskiis Bldlss Jl 5% S Gina B 1eaddis IS ) Lina -Y
OSes w0) K Jlaslely )3 Gina AT oo Ll OT Olsser y aslh wubls 3alszs 8l B Gles » Lina
25 1 ol Jssioze Jlasloly 9T 3 Jl usis) 0biwe s 23l L 9 35S Jodws S b 38 ilsslol) & ) 9T ol

AL
Dbl se S5 98 Blapina 95l wdlie Sl Jlg3 )S Hina 14555

L] :. - I:
G)waiiled Hd AU Ll 3939 b Lol )ls 3935 B (silwaisledy wao Jl plisebl sl 5835 syl il ax 5

Diblbse 5w Siiles plGa )3 03ls 7y slalas g e =

55 JaSis el IS S5n Sabsn Vs 03 a5 15 il sl S8 s Jelse Sl oS pRiad 95 155 a8

(00 JSib) 3255 oo paeas (Hou3) Jb9S T & &5 Sgidue @8 sle (yress 53 oy

UV

0 a5 335 e Sl i 5 313 3935 s 353 )3 &5 3,5 0)Lbl O p9 34 & Olsre Dl las Slge il 1 lnosds

Do 50 pmie Yl

\ \\\ :U“PA ; &I}I’I

W)l O &8 318 Sea 9 (Lol aels )3 Hina cpl S e 3559 4 Alls 93 )8 L K )l Sl Hiue 1S3l -\

ol sbls (S ol Jl Jools Glaaial a0t w)go gl VS (SIS S99 PR 55 ) M) NS o Jdiie S & PIETEN
dﬁhudiau»g;).ﬁéksud,lm)auiw;Lal;,..i,,_}ﬂmmnglyu@‘msz)&m@)sﬁdh@@ o
olliws slaaial vs Hiua skl el 33lgi g0 Wi K Uie Soib (50 S bouxo Jl (HluiST Hina 1 bwisT -Y

13wy s Ay (e JUSH ) 2

23 Gl wanl pfeo vsa Tl Hles EnsT 50 hp S ob Jiiio Sz Jus 4y Jlgige 30 ) LewalS ) Glua H)S1-)
AU S s A ) oS YT Lol 3as ) ol

- oo Jilie Ay Jus 44 5 Silo 5o 358 pled 3 D 3B F) (wuwd Sawgy Uie) s put sladglw 0> Siua )ST-Y
D gy




ARlod 39n9 3,8 Yo sladglw [°L°3 23 Dl oyl dsles 033) Jodw ol 5383 c’ (w=95)) ro:ud}l.w 2 S )S1-¥
Do yo Jilie 2 Juws 4 ju Ol £95 ol g S gabse Juola sl Ah i e J el

slraal )3 Y Hred T Ll .aub saled S s [n,g)'.'\T ol DAl 383 7)) caxe slaoas Shol sladial ) Jlsy 5

S 9l 503 adAlw YS9 23 50 VS e IS (6 3l IS o Hina G-

/ :olb paw by adosly )3 e il

335350 Ol s 1 (5 piSiing 9 3518 BLJI 5 GlouwusT 55T L oainsT sl a5 Sals slalis -¥

izt il T BT cola SIS (a5 ,8 93) ol siT 5 (sl go9 5 )3) Lo siis )l i SalS slaaslass ) *
315 o 3l OT ollis o 13 sy 5 (550 )6 B guh —&

13 (5 it £ o Yo s waswl Fol) 03uh (S35 b S5 Ses SlalAE S juae &5 Siblie )3

il 03 (astite 03ub F s b odub LS lalde Sb) S puae b Ll yuw I (pés bls)l

asbol L@Té._\wulfgwyndiok,iﬁ)ﬁ wlga=xo BB Ble slys A ey yius PR Sile Dlseg yiws wluS 3

) B puos pl plie a3l (Dol juw wublE Sloslpb XS aF S50 g0 Jaaws Sl 5 A ve VS S50

N /




203 528y Sl (133OI I % 4 e T @b AT 3 dows )3 (B S gn b T) W )L —ads Jl 2
Soib 39 LT L 3 0 s wuwilss 9 aub juze g olons o )i L

0 Adilgie 033) widgngen a5 23 5o YIS pl 9 Mg 50 [ogLﬁ.o ool & wuas glo) VAT Lo las sL
LALS s glo) VAT
Ju.\;-_us.o;‘J.ufu,o;a)ub)&)ul&o‘_ﬁ)éﬁm;\_ﬁé|ﬁ|&c}mm-—u&oé.—b).'a

QS Joawd g5 )AL swlg3 5o 9 Sdiwd PR andh l.zo)‘&)syrog),a,)f ;I_\y;s).b;)quksol)slg:ugf 8y
D o¥ 50 d..‘\;r:& slysl ‘JJ)}T Son g (JHoaulgs =Llos SDIS) Ll 5 (i) (2Lles sbls) luws) (mldesl) s

Obe) )35 ) yuss

6358 Sl 9l @558 5 Sl a5 Lol (a3 I3 43S s b T &5 35ibise wan 5o Ol op slocsalt
Soub 5o 3535 Sl LoT waliuh wach a5 3)1s 3939 305

ST 50 S9a9s (HaRo 5 Sl Jolge 3l )s 65 8 slawsles =

Sgub 5o wumen S 9 4355 SINk D ge 638 Slawgles

el i eamen 9T 03 55 38l £ 935 (Aubl iy Susen)s 6330 slawglas ax e

1538 Slacuglas Hil ) Caames s )l Slie

O 3 3 93 S8 o Jss 1) Lo s yiS A 32 5 phihar A (i Si5slate Lo o s Sl 55 S5 3Ll
Jooad 95 0% Jl i SL3I eyl € 35018 9ailo 0355 8y (5 pibs (il 3518 6 by Joz a5 (531,31 d9a e
S o 5o Jhiie Sy Jus a4y Aib AT )l i o paw Joxi wntio <= Azl VS 9 S (50

& o JUsl 5 Jhosuwlss sl 6 i puilis SiiS 5o Joo b Lo pws a5 LT Jb sy aolsl olizeed Lo pus 517
) Lojaw aF (sal,8l slass (T ).\«Tmﬁgl,s 90890 Siamen b S3aw Jl sy epl polin. by sialon ) sy slaJus
oA ) s iy il 9 ol jidin W9l mumen b dunlie s AS 5o Jos

e s Sloe Sl )90 Jelge

Soibso oo b x5 Sl S8l 93ile 3l o ge (63 3 sl slas 163 13 Gldglas —\

5 Yl 93 Who sl jliy niod SIS (5 Jouzmo iy sl gl Glagme bbb & wadio G 0352 e e A0S
8Jls Il olwlidbeany) ol i S335lo0 S8L Sabls S kb SlopS Jozs aF 633l b0 )5 158 ST wmusen
oo b 53 )0 Hlw o 2058 e 0T Bl 4 aslh SUiS Ses oalaiwl €yl wxao

g Jdiie Sy Juwss &3 (5 i SIS0 b wlio plaS 338 e (s AF il € loumod (il doaxe —¥

Sl iy il a5 LT sy 3 s e oLl bayme b )8 5l 38l oT s a5 1) aigl 8 il romudo olkisl —Y

ol 5o (gl X a6 )ls Jiead o3 9 pile 033)

38 6 &5 et S8 I Glmes w0 JIs 03 @88l 03 ansSie e (5358 Lo slas I S8 | A




Lol 3 9l 503 393 Ml slmal ey (yaimod 5 1) €3 589 &5 3300 s ) Kemusoa ) sauub ol Y A
Doy 5o 8 3 Pkl a9 303 50 puss ) 358 Hina

Sz el 5735 wiumen s Y &I

b 58 s 31,81 Sl
Sols el

25 jlw 51,8l

S dE s b gySLSyeY i 3

Canglie Cutto J 5] ¥ 2, AEa 3 (S¥l Canglie )
9 3 3 e - 2 2 5 ) 9

aspalio clo 5,515 palie S gy iSSX | lanEuisyb il polio s

polie s

ard

b oy 3obas b 6,8
L\

DG HITL )S ured pass S
LS5 on BT s woslic < boyxe b J il i ()
SonhT & Ghime Jole (¥
Il gl waiio JWail slp <= SIS 39n5 pslie sl )L duoily b s B9 o SBenSiT 4 wweslie v (¥
35 polie pe S S)l5 o slae Il Supd B ndlS Us pslio it s pslae 5851
o) &d
ﬁ)“’s;b;‘p"“‘\'ﬁk’“"6"""93‘5)“31‘5“Mwulﬂl)“%om%w)‘@jéggfgu@ba_a,:)'|d.,5
a5 b palyd el ol Lop) Salb b LS wumes K )3 TulS 6 GsSUsT b gl wmes KOS U
SIS o 55 0T WS el p b wames bl

A

ighes 58 o silumaz
3L T el 5l JT s

| DT 93 ol el ¢ | S :'ﬁ“I-. A .
; .\,.’.u‘:!,u..‘m (Sl M) lao )35 ded g ooxe 10) A1) iy )25
sl adshes 331

| Sl T e | OJ QA ) cuses K 338l 35 Gloollls asd )d 3350

ol o0 wuson ol

Jolss Jb »o wuson

moo olST 3o baan L5 Juws & s Jl (B 95)) B3 ges0) b () e )3 s S (Slsld Sumen )d 5T 1y )5

wmal (35 JOls JB S uson diysS




e DUAKH ) 90 (0T 03 st cmanl Jales Ja )3 cuzea S8 b2) AiSS
el Q38,5 Gt 03 L) s 359, S bz Ul Jl eumen TP &S
:30b aubl Jolss Ja s suses aST (gl o iV 43S

bl axbls 55 50 8 lasl (<all

WBuen ) Jalas 8346) e 3 Jolge

roiue (I
S 50 pusS LY Gl = 3o wumon S S9aa (H) 053 Jo 0 on 9o Slsioe Hlua
2R3 50 8l (565U sS 9 S 5o ske b v &hA uas e )58 v 8l L i
2135 b Lol a3 s 0315 Gausids sl (e oyl palis 9 350135 (3535)) i s 6099 0 Lyina Il ol
A8 Jee Sls sl PIL P 50 e usa el (oo Jou=e ool juibs
L 358 Sl S|ysl rpb bl s 9 0 SLsl g 55 o il s isy bl oo b bl pls 83l i
S8 5o
e )3 Eoi5 Gl = plua 555 phals
Cumas 5 g3 5l = 5181 5 97 Sl P Glgs QT s iage W
sl 03 S Liwily (=
D98 50 Bl 0 )5S sl 3 guis 50 (FOILAS SIIag) Sl 1 Sl o) TS Silslx8 Huuss el AS sl )8 Ay iy yu3
Sl asblas (533) 8 ol eSSyl b aibly adtbls ausy &y wouad (5 s lS) 9wl Sow 31 )l Jbss (Susen ) DS
Las ps sl e SLs) asll Sdsus )5 B e SLaw) Loy 3 diw) (50 d=s Jus & & Rl ¢l ol
95 ol JS1.358 50 bodw b & JiawsS 93 Vgue s Silolelas)l Jl pgae Jb D> diawsS - - Jols (sl a5 ) JUo
Sslaiblas dsy s & D sea slag) Jaul (sl (bl 03 yo Jiodd o3 (yw &y yaamw) Jl i Sdsw oS
ST Il Gl il (See 36 jaes0 &5 RROT slass (T s 5 GJswisT @) (Juw Hubss Sialea )y Salf ¥ JUe
5 Suw) 28lsa osilesdl K368 cumen a3 adsl S wuses S0 TS I ot bad pl s Ailese 0355 &S Jibl
- b 2ialen Jukis oaile sl o L0 TS (e Jl 02k T wuses
5 bumo b LT )l 5l b obolis)l o 5ilslpd )3 s oyl Lol 338 o s Lo ,58 Silshd sus s cpl )3 ¥ Jlo &35S
S8 b sl

9 Juw) suub Jolge 3l 03 o) Gl x JSud XSS

ig GBSy 5 )i o8 () &ljA Sl s (w9 &)
S p3apls 00 4y A (gl 33l aS o sk

n‘,|,|),ud,|_,“,., g_..;uua_.bJ.l,_s \,..n..-—phJJIU,...awl,l)s _..u,\..u,wl.u;u,;u..,u,.u
i.sl_.dj]}hs,w‘ n;ulxl,;s,,u..ts‘ | gz agl o b o3ila L[| gruss (151 45 3980 Sl ianor

30535458 “ lad Cunor) \,....a,.,sl_;lndll),\..»ly sl 035le Bl Cunmozr 4 4 O s
- { (5,5 SWT 1) (525 o P11 it 3o 3 SJT)




Jalss )3 Simes aST (s wnde cyrad a3 318 (5 kb 3l (SlopTs Rl bl 3K 68 wumen 5 81051 ax . -\
sl O L8l 31ass wgmen 01831 31 ) slaie .ol arbls 55 ) 5 81551 3l bl

=3l piS 58 slawmames ) Gish Uie ()l Fislaie mlis) Sl Sl s walike Sldcames S wumes il -
..))IA&M

ilo o Aty 5 Sl 3|3l il (sl ps aads L] s < bl e £955 QRBL 43 (i U 0 sl -V

DS 5o s 3z LI S5l 9 0oub 33930 0ile 8L (55 &l A bl ysaaab Gkl as o -E

:0) ghobb (o

6._\|)TJ.5°-;\.5$.9;g_sLQe)fbﬂk_sMJsJaéb))‘&ifu.o-;\)_;L‘(cg_s)féé-;q_.v.o_ad._\-;up.c;-_Q)'| TR PO RS PR - TE 1

yoS 5o ) ORI 03530l ds. 0S50 )l Juodie wusen
-u.od._g.g.xi;laAd.?g._u_.v.o_Ag.\. ol &I)'; rol:_dl).w b Aolsl g9 9 Aiwgw obay Wl ORIl (umen 93 o )T AR )

- g
394 (Suake) 035 3y Eumen V9 E555 Ll 9l s bod 3l 5550 43 4% Gl ¥ &S

193l yat s jaol (oo
bl 33bas T )3 Wi el sl @ U bl Jsles Jbs ) Giuzea aST (sl
oSy cumen 9T )3 )53 uin 381 L 358 50 b juel Jleisl 9T )3 a5l b jueT 1 93L05 Yo juol s 325
bl
oobwl o b 398 e gbsils (Jlie Sl o (S93Las HSKs Jbl Abls S 35505 b SgeiF) & b juel 51
AUS 5o ol (L8 5 s rals sl S s

DB e i 55 &A )3 ) o5 Silslxd Lrub bl %

Jus ) @l3a w5 ol 28l So 31 5K Silslxd Jl 9 ai 3T 5o 0 b dauze b L3l Sl S8l b Dbl

D g o s b oZiuwd 03k T

oo S (595 LgS boas
Dabge LEAL S eT LT Az VS 5 63 )8 Blaw slas ( sruub kil Aluw gy )5BSl SHdl o bl by

S pase UL suan Shuxe ool yais )3 1) casen sl (2bles cmumen K 338l glo )3 (F5L 6T NS o Jl

LIS o Boas Camed )3 1) (5395UsS (sl lkil 3939 cpe )3 AT AR 9 Sl ¥
H(wlS) asls 13 (GUI) sl 0,53 (5395LgS (il




DS 5o Jdiie Az Juws 43 D) 393 slagyiold Sl sews )l so a5 Hlaaols 5,k Jl Ay o (suin Jieadss )
1SS \ (Jase) pleimslS ) (sl i) Lab)ila (i) T & 3uS se Jdiie 1) a¢yiold Jl SuolaS dols jo asiyl

Srl @ a5 608 S Al Sl mow S Sl HSes Silike SLGIDT b - ield (Jore) wleimls jllke s
Soolzil g0 alizee slaaLlS

awldds o8 ) £oi5 8 sl Jwlge Sl (SN )w)lsuo)aksal).xsuiqlﬂa:ﬁ);upww@

Sliod SR 9)ses S wain Mo b sl ol N eyl s aS YLl ol olasls o5 s sl Ol T Elgsl 24355

NS

u.u.sb |) uT )l alola g_sLQ\_xoLf 9 6.)').» k_sLQL)Aul)T &'3.)' s..\»)LIU.D .)}A}a ).:) L}Lu O [D).u.ul ‘6..\.;.:') Z.L;L) \_ﬁ dbuo

(oS )39 (o
i8S 59 L S p598 SB 9S50 T b (aldeelS Sl i V]
T e s 50333 LISl Suaas luS 335 (S p3g5 s v

ol SKuis) g eis p d0an S Hiulaw 4l v Ailgs e

v
vl AblS 3935 cpally )3 LT Hudis a5 Hldeols Lisy 1sas 393 ool Vv
v

SLE9JI 5055 Il 5 pal9n jut Suilos S 93 (Vb Rlla) VISl ) = S 393 SlaEs 905 S Slmil wile
s
OSen (3)55) GL)la Sl 5 Lied (Blapsises ) Blagield Y win EI |\ Jsre )3 IhSiaml )5 iy y25
O3b a0y opl deb sl G RI9A Mt (SloSield) Blasslos S ou pield JI Slaskd sl
izsF e (3l Sigasl )

il islate sl Ul SIS oo alslie wlald &5 3 i oo a5 2398 s (50l L3 ) sl Sigusl 55 ) A5

QS 50 i S Higd SBI9s ) Slrsl <= AUS uS Higs SlaelE Slxsl Hol Siawl )5 51 Y AiS




25 guly 503 alio lawlS ;)I,la.m)I(Lo.uM"" (A eu slay ) s)ls D3 [0))'3.03)5 S = A (S 9 a0 A5SS

ol ¥ S)ly Sslssse 0f 99 pal olST 5 388 F) ol Sl )5 aSiul )So (g0 wolS G S)ls e L 93 o i)
5 gub alixe

.35 gy 50 mlf\_i_gé)lgln.mh‘)w [oli&)éd)b o3 ro,),»,)f._gk_;,)).,afmugmoj :&»9._»_._3;5[&0)“

b Ub.
ot 2

g s ¥ S 5t S sl pp ol S S
ikt p ¥ &S
2S5 WIS
, ol S el 3 - .. S . .
9 & P whp dasl; Ughw po €= ol Ll @515 ) 0y )5 bl g2yt cnll g5 1 @S 15 9 coll 55 ¥ jown 1,5 Oops s> aitl; sl po — 2]
syt el g5 ¥ U;
o 70 008 ol ot o ol . A T g
=S Pl i Jalis W)W 28 9] Nuwl i)l adpgs) 9 pli) 9 cunll wgi (JUlsT « Wi/l it Jon pdgi <= sy 0T P jo U (Sl 100~
Dol 08050 Win) B0 cadshupi QBLF b B ;1 jput QUIET I iy —F lo
7 Z d
PRSIV 5l Ll (LW ) 0516 s653l5,0 5 Ui (XY) toyp0 (XO) o Slo it (sl 9094 i (7

. o g g -
S w2509 Ey g9l Ll (5 4) 93971 sk 5 (5

Llgise 3u3n wwelf o5 s HiSlaa b 5 B wilsebd Jsbs 5 ) shSipwl 38 1 asy (Y0 = £) Jolio 5935 b 639 AJUe

A& 7y E(Y YO\

A
B

Alla
E”e

Bllb w93 LN =€ 63,8 )3 Y Jbe

T3S 5o Sug5 wolf 95 2 b 9B (s )9l Sl 55l s 5 Ju8 (ll




in 3dss RUles V9T Sl ) 5 Jgue ol rod 4y S5l oauh Aidgs z 5 o wdll S)lge V3 S lacsss) I K Y Jlo

(Al

Sl £oi dia 5 S )3s8 BB (o & wuwb Jl) w5 & T gs8 ain AaBb Jl Jobs slawwls € Juo
(AF -3)T) Saiwa sy
Y-V (¢ Y-y (v Y—\(y -y (Q

. ] . Ab EF £ 3
B ol es)gos S Sl nin o 93 )b Sl pF 033l $lisl Jleial 45 )90 03 — — uig3f b solasls > D JUio

$3 g 50 A wmunl e PT go5 ja 23L a5 Sl Silslps bl .




S 3595 elS dlass ax Jol Juws 38l L85 L aabb s AABB g5 b (K 583 950 oliS 93 b jue T )l il 7 JUe

T3 ,5 sdaled aulgs

oAl el (Z

Db 505 Bda mumen Sl Gl s 5 359 o o5 ks an 9o GaIBL SL3I isy %
sl i | B a0 IS a8l gasle 0a5) (uilb b (HUles iz 3 HolSS (SSaanslids
1 HaJBL el Hl (U

b (S (93 a8 (5 slows

rmawl o glie (509 931 (S olew

v

(o) 5L pells HbA HbA — (s olews 03 J3U » plls) allal HbA Hb® — (lew) aiag els Hb® Hb®

008 Ul 5 03,5 g jed JoulS 0503 ST AL )3l s &5 aub jug nslSsen o558 ng ey e
08 gl S po = S5ib 5o JSib el

A ppo 50 Eody w A 9 Jl Gl Gisa Bl e )3 Usese 5 039s Jadub ui,';f;.\'m,Um(HbsHbs)m@_\,l)sl
| el a0 31531 el Lol Sl <=

dogxe o janST )l Ghals il )3 baas o (Sdkd @llw) 33185 ik 0 309, 5 35) slx (HDA HD®) allats syl
Gl )3 ©3unST JLES Oon Lol IS jige Slouwdl ylod <3 oibge JSb (wls (and a3) Ol o )3 sladsulS Sl b
oL ol 3,31 3islad) sl V by S8l pal SSinlids <= b ses (RO Juls 5 buse

Jiiie asy Juas & Sislg3po (29509 510) (AIBL SLél s axs Hb® sla Ul b 5900 oo I oslie s3I goa
gl

SIS 85 S ki 13 63 s Jl i = S s 5l (@130 03.0%) /- o) S HD® I ilslys aelys ol s

bl 50 JJT ol

v

v

S el ig eF s LyULe ol

(/VEG +/10) el rub ,a psb &y jus HBS I Silslp8 el LoUle ¢ guis oS sy 58T I lolas »s
oS 09 Jlgs ses Lol 338 5o 5255 (HD HbA) Pl 33l 5o ,3 sladsdS usos bille Selw 5 JSI nade
JSib s L oulS (eI 331 s 58 slad S & 3909 wgo 3 L) wiles 033 (HDA HDY) alBl 5,8 e s

Sppee JS 9 339 50

Al )Y

HbA T Silslyé Gials < 35 pues0 LU Juls & (HbA HbA) dte sl 550 -\
a0 Jb wlS G393 eS )3l s (HD HDY) L glao s1)81 (Y




cage juablle gblio )3 Hb® JUl seas <= sisloge 0335 9 Sdeslie LyUle pul s s <— (HbA Hb®) Lolals s ,31 (¥

P S il g aF alie L9 HlelSS SRl 65y Eie 5 Azl
ol pao 2olgd Ao )3 asag S8l SlolSs Sl v
sl ).,I)Téal,_; dadd )3 LEBb 3,8l Sl SSuwls v
sl gl palw Hl koS jud LyUls hbolio )3 (@s) b SLsl Sholss Sl v/

S gy 50 Jaan &S el | Sieio B3US yuusS (douxe doul jub 3RS 5o YL &Sl (2 9d JUe (JUe oyl *

& s LoULe £ ous oS30 )3 ol Sl amanl @l JSb Swls jo 3 sladels &o)le a5 Sablio )s :Jlo
— ol Jl Jud

(AY = sl paw)

3o pie —aing sla alla (¥ Sobise i — allBL SL3I()

SIS es s — L allL 5 anags sla el (€ Soiize 25pS — At 5 5L slagalls (¥

BigS 45yt

5lAEBINS S9n9 V9 AT S (59 ol GlaasoF I A o -
Q3135 3939 S5 pal (50333 slBA S I (A o -V

s glaie SIS A el 35 1S 3939 059 pol (50938 slaasoT Sl (A o -V
Slod 55 s gle) Job )3 s o < (g a8 dzuis

ol 5Tk -\
Sluglas mpts v ) DA juusd Blgus

S90s0 wlallas -Y

o ylgiuw -\
el 03 55 50 S5 35) 09 AubIS Y aF ol Jl )BT L plasls G bl jl s )le o)l 9% :o,\l,iiwu 8y

R4




el (53 Sl b Uglg il Jio) ollasls g s sligomd sl Ugono -\

o )lgSimn glgsl
5 g s LT Yoo Gldows asd &5 losub Semio Gldsele Jto bl osub o)l oS Il K JS sl Sao A5 -¥

Sslosud Jaas (90

Muuml)o)lgm\_ﬁ).o.cﬁ_\a)éls ul.ml.u.u&u)J.)m

133103 )9 T w33 o )lgKiun dslloo b Ylwlinbds 333 &5 ileUbl *

&) gawlisls Jie .35)185 Sea9 )3 oSl as Silos 45 50 (S35 Sl ALbidS Hs -)

A5 9 all 5 Jio slos )8 53 (S536) ALbdS ) aS AiS 5o (S5 38 Sl 09 ol -Y

Obis (sl olsSin Salsd gunS =a)s Jho 33l 03,5 T Jls olo) b o5 Slaansis jl as siiwd ad laasss -Y
wmanl ALBIS 3935 00 i Jlw U sHlie VY DS wd)s pl &5 Sias 50

S3lAils Son 9 SDIL ax plo) yo )d &S 3ias 5o i el sSuw -&

sl Abls Ol s Selike GlaJSib 4 (5 35) walike Slgle) ) aF 3ia s 50 Ylis Lol g (§ gazme )™

islaanlio s yuis3 -Y

S g0 Aumlie 3535 b calize $laassS phlsila K Shal Glaulie m s )3 1y )25

sl DI ) 93 5 selie 7 b )l LBAIGS (182 53 Hlisle a5 283 50 Ylis Auglie ¢yl < (Glaumalio Fa pilss Azais
“o e ol el & 31y ks Yl G liabe 7 bl walize ol ye )3 sk oS pa elal Auwglio :le §
SS9y 50 s gzt Lot Ll b Welsl wbls

L Leolasl as)ls slise U aSil b wonl olusy WT olidls zob a5 b laplal lied slalidle b W elssl <
S Lot sleol sl Jl  pldlo 45 )5 cuwd 5 ¢yl Al w06 jo Jb iplusl couws . 3iel 5o €Lt slalialw

03 &Syl iz AT 1yl e S pidie Sl S9a9 <= glado GLRAIGS ) Lod sla)labe 3939 wle B
il e (5 iitne 8355 I ani IS

SIS K08 O plaealub ol 5 3l S ke Gbs AT Jiud HladsoF :339lingd (sladigs &

Sl Loty (sl sl b I bbby liad sl yiale 3 5)l5 G

S b asslingd yhlasls 9 AdS (50 eslaiwl yhlsls saies)
Olnlocsgpat

DR 50 )l 8 05 5

lol)l‘)e){ﬂ

3085 Clagnse (shglings 3l . Wglings (sladieS o Syniue (sl VY IS
I3 5 FSp s55laags (g8 pi L el D9 o o0kl o (0,
et SRS IO ST late 20 Lol by IS oS 1) le sliabe o SgIUT (gl ylis lw <

YA




Lol (0l I) Sl xS Jls e sl 93 2 wo .\.'»IJ‘“,JL'\T alyps Jb s eS8 Jb dieb 50 ._T,JL'»T (- P N PR RY
)l Siglaie sl pliale

& oblails Sl K s guwly sl a5 338350 plis I LT (sl il 453

Jabn) Jb oS 9aS 5 aslg ya 03 iz Asles 5 g i jlw alike slaybs)
wemawl o glaio oT sl=l 8555 Lol wemsawl ool 39399 03I Jlg po Sl sl o (J)JL:T
He )

rhat “:i’;:“‘ = ”fﬂ":‘ AT Hluws ode <5 )3 aF Siiwd (el le ilraiwg sl )la e <
. els V5 28L cauwl Ko Sin 9 0aub ol b S5 o5 L3 cac )3 bl os gy
Juziwg sla)bale ) oouhs o L odbw ;J;,f slaoliabe ¢yl ikl
probise (L) Gize 4y)

23 L bl Lol )15 L aSil b o gl Dl :lmaing s )labw sl JUe
ol @ladal) 3539 Sl (S pl 5wl 393 90 Yl s w90 a3 9T T
sl 9Ido ye 503 5 T

3o sl il sule 3L oS b o, 5 oS o) sl — F— § S
ST PRV Ol P VPR Kv) IRCC SR L vy S W

VTN «Lma.s,f‘ a3 sbs )y Jhzxsw s sl bialw €§|3 03 &GS

3103w T 333y L slows gaw ¢yidl s I 1 )le 383 oo lits &F ol cauwd )3 (G335 20l 5 1Y ASS

Uiy Hd Lalike sl)laLw 34 aoa

Jiriag sl )lia bw S 9IUT sl La L liod (5L ylid Lus
b L odls (SHg8 | wslaie b Lol ol | (sl DI s oluk ol b o5 529

Silo s SEPI REPIRY

O )Looil &l o db}).\,.»f Ju Sawd 9 s alb ©35 32 Jb bl waws
a)s

oblasls ol s sk obIlw 8aias ylis oblasls gaies)

—alio O S A el s ghlssls

T,




T e s Gaded i)l wlelbl 5 35 5 S0 damwlie o b alisie laassT YIS (slasss wlibols) ) 1y y25

g 5o el b assF G Hols o S s o5 ey ik -Y

cwoli Pl gy Uy %) calize oblssils LS duglio Gapb Jl G355linss ousis -Y

. . / o . & o & . & -
W > Gy i SHglgh epiny diisly (s vy

@5
A
AGCGCTT <
TGGACTT — AGCACTT ilize sladisS gn 03 &5 1) Bs Jl Rlillys s ™
AGCACAA Aol 50 03uk Jaaa (Sldlgs 35 g S0 033

AAGACTT

TAGACTT

: I: & -‘! ..:.
TAGCCCA

TAGCCCT
AAGGCCT

AGGGCAT AGGGCAT

1 1
/AT CERE V EEEY FER oY

(JW) ol

P
o

T OAb Brde (Sigfs VY Kb ldigs &
Syrie S8 S5l (28 455 s o] el R

% ale uwi )l o5 390 Sl AsgF iy pa3

-4 L* 9 L y* Gmosl)gmu;b)'.ﬁnTro&,L;m%b)a A3 50 AF S gib 50 aiaS (Sl & Swlibeaus) Vs &3S
bl aubls jaeTumuiboe (hiueT* 15 HDISE b 3islgs 503 o 35)5T 3939

1S Swia Jieadgs a5 s)1s 3 )l Shlasls gl o iy w5 ol 14555

323 50 dnlsl ) Soa Srub (T35 5 Jilo 50 035 A 3 g 50 aiaS Gl Ay UL cay pss ) Ly ) b ) %k

)1 Jioad o5 il a5 (ool ise b)) *

Do pmie b 9 L) Loy 3w g3 &y aF sl b jueT SueTimuid so b e Sl shaio 1 jao Tuaddgo yhb juo Tx

Jusits Jlodal 5 1aa 5508 Sl T 55 ailia olST 383 #) Llieadss laa 4555 S 3,8l gle ST 32134395 b9

Soibise @RS s &8
v g

\l




ol se3 203a &35 oSS 4y 2o ) w0 (35 DA plaa 1) &S
8555 Olod SLydl Sl 453 (s b 4395 <5 SL1 I sy el gile a5 sl ol g solinau g3 ol 1 sskaie : ¥ &S

(igab 50 3932 slaigs Slxl duel a5 1) (a9 ilw IS Hobds *
S o o 095 53 &

D308 ) R s 0T Vs &S Paaepd 45T (o

o )5S (l)aigF (il
(v_Joé 9 wason S A3l o 58 dww sl «— ddhie K S (000 5 aabys ©55 Slxol) ialideyo ) slaslagg) (&)

SLRIl 9 (S 398 (i Sl DS cablan wmasen 93 e wisles il 8l —  yi)Lb 955 P — 2Nass L Lyl bls)l
= glaio &:}f 93 Al & 55080 )l wuzen 93 () B Yaublaa — b

S Gin S gib 1o L5005 Jl cusen 93 35 &ilja 51 &S
Il 3 Corer 53 b eszes )5 IS @t JUS )3 5 K 5ud slauws Hubls 5
o)

9y layT wls3se ol ol 5 31 salgss c’ layT BUPA) u.m).mT

i 3 ) gl )97 Jledds &5 3o &35

o 935 5 S 05
AB ol gyl

lad

bl S 58 ol oaub laa ol cuzes I &S Suzes H51:Y &S

-_»5Lmu|).uo).»33;AS-_@;)Jm)ééub).»Du)uwb)J-_@yT

bl o) s, Al Sl 5o usen 95 Gy
& By csl b
i sbalF o

X gl o o | >

3L 5w Sl yaa Saw bl i oIl s a0 Y A

=132 3 o Dbl I 5

AJ;,:‘_;LA&'@[F”)?
ol
(2l 88 0k

o (l)aieS (o
..\.)Tu.o Songo 5._\4.;:0.‘0 US;..\.)) olium)&)édf&,f&&bac'wolmw}a U.)L.\;)Jl).) b&,h&lﬁ

[o.‘)|Ju u.vl.qu.vA U"IJ; ‘\J""(wf‘ﬁ u.t|)d.\; PRYL Ve
(G385 9h 5h) alain plals Gislayw :Jle

SloaweT 353 93 (5385 9dws) sa3Uss plals (Ler:‘))}oy)f wdle [o.ﬂbb) Soge sloa il s uwléuu e

031 (538 skd LS) 393 Hbs &35 SSIL b jueT azis )3 3islg3 503 Lol i L 5 L) Slabs a5 Ja9

950 ledd 45 39aa sl 4355 (pliulis 5 39T 3535 L 5 L) sl




Jol e 3 (A5 s
|

PP RES PP T RES p,),,...mpu,\...ll»

[ | depes — ¢——¢

O Q (D@ A O
01

Il it | 0 Bg [ 00 | o [

@ Il e | 0 @ b0 0o | l

S cipl8 FoS ool B b el S cyiple

1338l Bl Y b ) Joae 0 Slgsise s ges S v 13a b 5 pile e L sud &S

2alen iy 2959095 SIS 103 e 5 pieS £3)505,5 BUIS esolS Sl ew = 28l SLsl | Jsse s> ST (I
(P o JS&b) (3515 JSino LaesolS oles) 350

S 5 i 95095 SIS LS @il K 9 39 Sidled rub el I e & 2l Gl Y Sgre v> ST (o

(ol o J50b) ( casbls 35053 JSike WesolS Jl Sa) Sl oo piaS 55509, SIS S5 ool

1509595 9 laline
D)5 50 )8 (YN =18) 505 LT L1A- - aas Jalsl ) sieddsls (4l
(SU)la) S8 syl 35 &5 b A gie yinldE9) 5095wz Il v &5 3,5 odblive duiy by (5 pall jhas jl o sléie SALS ol

&n=YA <= sl f})}"})—r 33 YA 5 il

tedee LS

B350 plxil Alasgh 5035 Suin 93 SBYT SIS (5 20 S5 ol -)

blire L 5 L) 5l 00T 393 90 S slos )3l )3 S sbls (2 e JS olS -¥

sl o sleite (s35slns e J5 0L L jall jas Jl sasbohl s (5 %0 JS ol ¥

-J5 oS il Jools slacsals Lol (SUCSS b aus slila) a3l 5095509 5 T 5385 skind 53 pie JS douw 55 oo sl slaeels —€
Db 5o (SUss b 38 odins) YN a8 ool )35 (5 y50

Gde J5) 355 s &sF L el L3l 03 L) dsibpe wgmme yan &S K GuisbbE ke S5 olS -0
35T 50 35390 (YN L (s 5dus 35 OLALS) 1L Lol L) (ldosl) (538 sl




&Aﬁ,hk,bua):.okjfobfdmédy)l'a@mf
LD L) 5 03 90 (§IW9hI T < (s ohl ) oo J5ols plalsen Sl Juols slaesl) 4
2iblze DB 5 0351 (FN) 349las )3 555k olS 5 b 5355kl pi5 olS Al )55 Jl Juola slaosly v/

1SS ghHS (ke S5 Sl Z W )

S35slns 5 38 bi b juel (o Skl 5 Alalsen (el

Il Juols slaesl) ax )3T el calio 4595 93 4y (slaie s3I o Ob el (S0 PR as sl slals g ilw Jl )5 G *
03 LP9eAAs (393 &3S Slyl Yl (Sileiwls) ) sue lba bl &y S Lol s Ll 5 L) «slas o8 u»).uoT




))JL%L§09J%AAL§
opldolass




Sjplagedlo 3l

Lo g aw 550 spulald g dngd

@Zistnovin




ol slasab 25 oL &y (g3l y8 pl=xil cude &y ) JauST 4 b jls <<= yasal »d ¢ jawsT 4 jls wde
[© g 2P

(0 851)) 508 gire YIS < Slaidl yuais J=xo
) :6)I3_Q Glaial Guais Gisle

C,H,,0, + 7O, + ADP + P(&laws) —» $CO, + #H,O + ATP
ATP < slaal juais Jgaze ¢y rieie -\
5 SIS )S Jho )35 55 BladsHge & o3 5 3) gm0 w0l et &y jS HIS U o STy ol 05 Y
HCE S L) -_\T 6LQJ3SJ3A 03 JuiSs ¢yl S 0aulh 8 yuow s &LQ(:H})S,K WI935 Sus 6LQIDS| [<>Lo.t .
35 g 50 S dqwsTl
wmsanl 5080 Dl 15198 o Jalie 23 Ghoy (pl 83)L a5 338 3es ATP silgsse po SJlsa 2 s & S 5I5 -0
R C] R L_g).w.wATP S o Yl jae &5 plad ol -7

LIS (5 il (508 gine Slass (all

bl 5o i Slwou s G ladglw

Qi 5o b W slw )3 ) laial ywais GiiSTs el T4 5 T3 slag gessa -Y
ATP oS
SIS edled 9 aub) Ailes 035) (8) 3l e Milgs 5es Il mu -\

el aiwsls ATP ubls HLaal )3 4 Jie 3ug3 9 g0i 9 by diile wblSls Sl 5 509 Sl 0 Laas -




bl e ARk ) (65 3l bkl Jold 9 ml) JSib wmlamd s iy igisT L ATP -y

ATP <= Ladshw )3l @l JSib * S oI5 = Lad sk ml) i gus *

Dom &in S gy 38 G-\ )
ATP sl
&Tawegﬁm—v >,

ADP

(s092) ol JT L K -¥

AMP

9 ATP Gusasbo ) S ATP gaub aislw Jalye -0
(293371 = (3T + Jon)) Ui 5o (1933 Jo g Sl 5 dw gus K% & (yusdT Jb 5 Jon) 348 lawl (all
.)}.wk,o I°L7u| AL;)A Aw DS UJ)}J.)T d}g}o A olows g_SLQO))f O 94 (\_>

AMP L cilawdgise (1 )e3sT < (gl + wlawd 09,5 I
ADP L wlawsdss L’.\)y.)TCAMP+v_)LQ.Au3 o9, 1l

ATP L slawd s 5 ()553T = ADP + wlawsd o5,5 5 I

g oo Judw 035 4 Jsse 93 ¢yl 5 0aub Jusiis ADP JIATP Jgoso ysb oy -7
$39) )&y Silg3 50 Splas plinls )3 ATP ays538 55 1 Jle

Il (€ bl (¥ Jlaslely (¥ oty (A

;%5 52 9 ADP &3 ATP 5355

H0 . ’
P—P—P =" P—rP |+ P + il

gl Slaud s 5 v il Olawd g e Oliud

S

S gy 50 o A d wlawsd 6LQsd)IJ9.o o® ksLQs..b}.u )éﬁATP ) »lde 3'9-0 LS):.)-"I -\

Dbz ST 0T )3 0aub o a3 (65 4l 5 00 AwSih £93 9 pow wlawd yu Non ADP &y ATP Joas )5 -¥




ATP Hauh aalw sl iy

oSS Jie (ealoyins) Dl wlamsd o )5 G )l wlauwd 09,5 (o) ¢l V> :o.)l.ouh_»_._g EJOJ»).) ATP OIub A bw -\

Do 50 03933l ADP & 5 ooub asbls » wlows

238l 50 3Ll Lazuale ) GRiSTy oyl *

L w8l aud) slaal ueis Jl ads o sl ) :aiss

Sgub 5o aiali 03le Ly mbas )3 ATP 3 (oS8

0 5a51) 03 Lg g asdl Jansl jl Juols (55 3l 5 lams G gs JIATP ( SdolusT Habaintn )3 ATP oubusT g dubaialw —Y

S g 50 aid L
Db 5o aali ST Sl ) 5 (caunllys H5) dund o )3 1595 Wb dAdlw -
SlABL uild = S)lgd (i

IS e 353 ) log s ise 5 Ilsd Als ye asl B3le 5 0353 S iled o Als oyl &= (HW9SHT) BT 3B A\ Al yo
el s 0903 3 Jxe
ATP 5 35,515 ;5SS aulgl 63
(sl 9935 22 5 0 J36) NADH 5 ATP ol joa a5 wilss pa 13algSalS Jgsazo
uoSlS  yinisTy duolla

M olS S+ YATP = ilss,w ¥+ € ATP + YNADH

:NADH oS

Sgub 50 JuSiiliS 9939 2 9 W AsLA & NADH+ Jl 5 s ls 35938 95 93wl Yo )l Jols NADH=
gy 50 Jow T3 & 1959 229 WIS VIS waws Jl s 35,5 L NADH s NAD™=
bse LinluST o9 3580 yals s JIL NADH 5 Gials ¢, 438,58 L NAD™™=

NAD"+YH"+Ye™ <& NADH+H"




aib o3 NADH + H' ) 500 43 Jgiazmo 3ol mlis .39 p10 IS GNADH 03,5 Siis sl 09,88 5 :aiss

ATP ATP

ADP ADP

QPRI QLI

i 55

Slogye

S5 50

SIS Jalne iolls

J235 ATP Y 08 500 L (3)13 (2,8 @3l 7) 35515 JsS0 - )

Do e ailamd 55515 &

WS

S ElaS y a8 )18 wlawd JsTge 93 aslaws 3515 @
sl axs ,5 ATP

ADP JsSs0 53 5 aslamdss 35515 K ada jo oyl 0L 0o

S ze Slss

UsH5e 93 & hoass ilawsd 55515 JsSge als o gl 0S¥

oS b liws S &iyyS aw slds Jl plas e -
5 9l 5o A3lawd ¥ A 5 A aud 4 Joaws NS wlaws

O30S awd L aslawsd Y & 55 aw slaaud Al jo ¢l Vs €
S99 0li) o s Jose a4 Joaws 395 lawlaws

5 g 5o (sl

Ssibe Ju5its NADH 5 ATP £ oY Jalre ol os o) &3S

aw Glai8 Slawmliwd i Seib 5o ezl osle i g )3 SWs5 Gboy & jul oSS s ATP yas asable Y &3S

S50 293 ATP 5 0 Jaiio ADP JsSise &y oS

1S S AsleS 5o b paue 93 &S bl 50 g9y d}ﬂ}o"’ ‘)..J,S..JS‘ =l Jgo=xo YA




o g gw g9 o g angs @Zistnovin (851 4 00lo 31) w2331900 Juasd :(ylgie

U590 ¥ bl aibls 395 Joluw )3 3 o a1 ST (il

, ...)in:un6)..).5}1*9).)6&1';[30“636)I9_Q&L>).a.>)lga|53)._ﬁ

| 558

4 9 ole ID.UJU.\M ol V3 wlg 9y Al SSBEL ¢ 3uwsT I (o
.Lg]}.'\').;b)U.c PO ENIe ))dfégﬂu.o).;,o:'dg_g)'b&u.} o) 910
é}»u.o.\dy‘_dh_dl;d.n_xuwrn.m‘_;).wf&));lfkjﬂlb.b.wh_iufU

SIATBL Guiis 093 Ala ro
:3ubbye LBt ¥ IS ala ro oyl
WSS e (s p3le) GIBIS G 905 me S 85 a5 o9 YgslawST sl G (all
(B)S gine Sl Sl > o Sl Jlassl & puzs ) (o

(05451)) (6335 9ino HUB L

(anllys )5 9 At disled) 3l 5o sline Y hls

Az ) wmawl 0368 i JAls & 9T (905 slie 9 wblo 39w Sline
130 gy 50 S (JUTR Ay (SIS sie VIS sLas

e ¥ g sbdd s oz (A

L @) Gl gle SIS 5 035: aidly mullysiun apid s5lals ik (¥
OB )3 (5O gine Blapsisn) 5 iy DNA sl (s ile
Sl )3 Sl

SLOYJ 5 0 s guuzo eully giaw 0955 553 53 sie DNA 2| &35

ouals alixe Jalyo 0o ro)’U g&cﬁﬁgﬁgl,sl Vb aidbv sl s 3) e

Dl 1) lasal

d,m&&)g)a,mlmgw)lwﬁwuﬁ,@w:fam
& Al a5 ol b )s @llus pl 4 Axgi b ool r«:Lz.al L)L Aslgs 50

N S S35z b L S
Vsl 2 55T (ssle Lt

\\\ | Aiean ATP.x:J,j

Sl (5551 Juaas

9 Jws—amw a2 Sre (590> SLEE
Sl S 5 le 0903 sy e 5T
\ e

)8 giwe 93 5 (5 S sie e b A3l 95 5o AblS Sl 5y )

DS el ) 393 Sl 3) 90 (8 sl i sla




Pl Sl )38 e 5 315 399 Solasl (pl 395 WIS (SIS sine S )50 k;Lmng)sT,meﬁ,)im N A

-[05)'9.9.3)) sty auws a3 9 33l PIPTEN -SSR l.4<.'»T Bl & cawl aiusls  Hldui s o 4 sl QAL uails V> Soa Hlas

2Dlg9 pas hualws
03 9 03ub (538 gl My (wdble ol BUA 3 9 6J sl B Huo L) Jled Jlausl (53 pdo I jud 9SS )S 0ol Sl g3 wlgs yu

b oo OiuluST (50338 gie Sl iz

Dlggrn pinbwsT Jalro

Js8o0 a3 wlgs w48 ¥ JsUso Jaaus ()
Sl & )5

JSib 4 wls s (o) @3l K STyl S *
NAD+ Co, Jusis 3 NADH <55 5 55,50 was 1 CO2
NADH Sobe

CoA Joas A 55T o8 S 83 b Juswl oS (¥
Soisse A 2 33T55 Juiwl &
S5dhze S A3 s )by A 5T 58 Juswl

WS Ren ¥k




Dok 5 xSl S )5 435 ol I iy 35 475 CO2 s po s 43 b sl (55150 uais )3 35585 U5

Do 5o el (ua S &S a3 OT %S

Awilss Jusal .
el oS 8353 Jalie

°°— CoA CoA

ﬁﬁ&;ﬂd@y Ot Tl Juols A @y 35T 55 Jutiol &l so oyal 3 9l &l 0 -
e e oogoo JuSis (you0 9 odub S )5 SbpS € JgSlse o b wlog

5 Soibse SUT 35 A @531 65 (i S 7 JsSse

S Ky o A 225158 Jutuwl + a0 )5 & JoSgo D> ain S 7 JsSse

1 00000

% =S i JeS)se

N

Yo, 5 8,5 O Js¥go &1 Gia)S 7 JsSoe o35 109 &l yo —¥

=5 e JsSge SpSlss (p8 9850 K b ST

3 S UsHge K 0ub ST 9 oS dw JsSgo & Jub s o Jl Jools &S =iy J9Sg0 Jous o9m &la o —Y
D5 sl

XAl

Do 5o 3ulss 08 ATP s FADH2 NADH sladsSse « COv JsSso ¥ 3ulss s o9le (a8 &3 53 18 )3 -)
el 99,380 Jols NADH sisles 5 plsauwsoils o5 us 5 FADH, -

FAD +YH"+Ye™ & FADH, Seibse s Julie LiSls b silae s FAD JIFADH; -

ail 0 0T 63l 5 4525 CO2 SldsSse Jufiis 5 35 515 JsKsa cue S a3 a5 (2a315238) oS5 plil L €
Sgib o0 FADH2 s NADH o5 580l Jols sladss0 s ATP auis




Bo g gw g9 ol g angs @Zistnovin (851 4 00lo 31) w2331900 Juasd :(ylgie




w9l JUisl & 5155

wawd Jl L 36,05 W) 3islg3 50 9 IS LIS 0 351 (F90d sline VS & uwl o oSl e s 90 Jl 0 pazs) (o pal

AU D
GIIS gino (590 e :f=xo
oS 9 =log s LinlusT WSS s sadss FADH, s NADH ool yius

ATP 5 LT :eulguoxe

2+ Uzd\

F9 )RSl JUESH 8 pas) JIS 7 s

Dabse L;leNADU.,,.m.\,up (V & plosd (yaf59 33) © paz3 ) (859 22 sl & 1 363 9,801 ¥ NADH 550 -1
..bl.:unwubuﬂFAD és_:}..&.m.)un"’}‘ uﬁ}).»uu).uumdub.)}.}u}).ngu").uFADHZ d}ﬁ}&)&—v

ol U 3) QS o vy (sl 93 (s (SLdS) (539 pr (SLdd &y (LS pile) (58 sise Sals sLas Sl ) (09, b HY)
(esbale

93 L 0JwnST) SauwST Y s 3dgs 9 03,5 393 10 (FsT g0 US4 (yulS9 32 e gaw Sl ) gae Sl g LY IS alis Vs -€

Do ze T UsSse 5 &y Joaws (H) 093551 95 08,5 b SusST 02 s S 50 (o

%o, tYe >0 O +YH'+—H,0




AL el Sl sline 95 w sLad Y3 LY oyl rc;fl).s el 95 y slad & SAls s )l (H+) Lwsssn S99 o> -0

39 )3 slacgoze aS £ 8 lesds (G o Il U5 090348 LY 52 ¢l 31 (535 sie (590 L Ay DS L 4y Joles o

I 839 3 Doac 333,35 3b (5338 siae (53905 SLad & wlale b (bl o 3ilgs oo woml juw ATP Io.).).'tT PERY

(OtwST & b JIATP 34 g3) 2iS e rc,.‘z,l).'«;ATP a3 ADP o35 sl 1) 20U 85 5581 3)18 )1 ac gozmo oyl )3 a5 LIS

Shals mhus )s SSed ATP jaiw 5 T adss (uizes s FAD &, FADH: 5 NAD" o, NADH iyl zoqe0 4585

-3 guld 50 rol:u| (ol (63 sio (S90S Yt o & &S xbaw) (538 gike (390 sl

VS Sl juzxi) O3l Sl YLl 5 o slie (pl mhow (Sl o 90 (SIS giue SIS SLike T3 9d a1 AIS

ool asa b fuzl)é 398 IS ) (5 i

H>O CO; FADH: NADH ATP 03,91 8 L
Jasl 6 iz OilussT one S OllusST oSS |5 puapS SlsSlS | SulgiAla
s sl — =lospm ow S 9 wlog | v Il Jlasl & juzs )
DRSS — (S

(525 9o

v SATRE-
S

} —> v | NADH
| Olgssm ¥

l : PRI
[y =Py | NADH i
| A 23519 Juami ¥ | g

b 1N 3

}}\\A Y COr { i
f 2 \ w— ¥ | NADH | s
o ses | I

/A7 ==t | FADH,
\A'/ g ¥COy
yOr>

Dide
&=x¥ %ATP.S»
AN

MR
{ A'/Z(
B — r TP‘?
LA DY
T YHO
i
v




sl &b yuais LIl ed)bL

JolS & 55 sl s oaub 3s3 ATP Hlaie a8 sins se ol Sainle )T aiue dasl pibs )3 52315 Slas puS o jlasl =

el Vo ATP JiS1aa con gl o0 aialy ) dool pubs ¢y pag 03 35 515

el Ol g 2l & G5 3w &3 Ols3 503 oyl polia 35 50 38 U I b ounliie 9 wslate slaaial s ATP sygs =

Soib e ddgs aal )3 ATP Hlade ax 55505 laie 0 & 525 sl )s as als

SILaidl (5395 15l ABL yuais ealdis

ATP s4gs Ghals < GuasS &5 a5 5 oSl8 6o ey 33T Jle <= ADP & ATP e ol 331 -
ATP 3g5 Gl 331 <= Hua S &3 55 5 5l oSulS 6laey 35T waub Jles <= ATP &, ADP yljue (sl 581 -Y
1SS

3550 @ilie (315 )3 I @lo @i ol

galio 0l &5 5309103, i e oslaiml (53 53l (el S S S5 B a3 5 3558 Sl Jgamo ssbts Lo s slaaial, @
39050 BB 5 B 80 gl a4 ATP g5 sl LT aiils S

23 Baelsb 9 daub (HIAE 89 5 435 £ g EIlge Sl Sheal i 5 SISl Sl Azl Yaib s 5 Jul=s P

23135 LS 5 (13 wgline Jals 4y a5 Gl b 25)ls cunliol I3 003) a5 sl 531 )3l

AR




)n X5

B3 e Fo ol wotlgsl V3 &5 il O JuST 3915 b 3 908 doul s VS (S u.uoi.) Gl o) Jl paeXS a5 ¥

LIS s o Sl Jlassl o ya=xs ) azxais 0 9 0 35D uesS Adal 38 )o

US| 50 Szl \_:|33).u3..b,mu,o)LcT B L s)lsr yuais sisle SIS U 5 I w3

=

S U 5 IS 2 puosks glgil ®

=

NAD" (=35 338 05135 (6l 0 ¢yl ol sl NAD INADH sl b ol jos aslauws 368 jl wlgg o JuSbs wslfais ps ™

.)y»u.o.s [ol.zﬂ MoK AU ).)3.594139.4 _n.s}m I LR I )f|5¢uu| PP

2T 50 3539 4 NAD lagT JuSilis sl 38 ) aF 33550 Sl plad s g0 uass )y =

P9 H
CCCCCO i _(:3 e
CH,

ADP
Mg ) Q0 v
NADH
C=0

C
N -

S puozcs (i
ol i 0903 =0
(A a3 Jal o
@ Jo35 CO2 ) 500 5 (32,5 < 3l s JI b wlys s lanl -\
3 g 50 JULI
& ol yiwlwsT 5 NADH slags sl (538 )3 b JUbI ugus - Y

Do e Joilil & Jeaws NAD”

<ol olﬂl).;m'obul_xlcc‘u Ob paed L')‘-\'“T)B Ve

\Y




5 c=0
CCCCCO H— % B SISV ya0s (o
CH,
- sy . .
Pk » 000 pall g 093 1 J=o

( ) (S ¥)eslos 0T b aF )18 als o K aisd SSU puesss 1 sl po

o - .
¢=o \/ & o GinlusT s NADH slags yisll wxslps b mainne )50 &

w000 < Ssibse (ipS V) wslisU 4y Joas NAD

S

231 93 J9ibil izy Jools US55 3 ub 50 ZI SIS0y xS 23090 &3 w99 pm 28 @3l 3 (AT ppess s -

Sl C)._\)f[o.ﬂd.w&bj).ﬁ Al (Sl SSU L) SlSU Siss yaess Jl Juols J9Sd g0 ( SSSU paoxs ) Lol 1S (49 )5
oz Lazale )3 SlSU ubls (B ¢ JausST ST 5 351 jls o jumsT & 55615 JolS &y 33 (sl po Sl slaazuale -Y
..\mbu.od).o.Qs._»Lbo.cuius)fj.))bb‘_:LJUéAmﬁ_bbun

DR 50 F) pud b b 5 S A:__;JT Aile da s ) BL (pl Jl (a2 2023 50 plxil ) SSuS U juess Lo )i8L )l el sl -Y
Slaos sl 33 3 es Vs SEU Huexs . 359050 I A Slde slaos sl 38 sdes oo LTl sl ol Lol 103 guis— 50 13& Slwsd

OLS ) juess

8L Jusis. 261 S 3) g0 @ s L)J.ci.\ S SO 9 )lw (iS50 i) (3B & losl s ).)\Jﬂ.i.}b)}.bd.}dfui&l.; =
ol oauh LnT 9T L Wé as el =l 9)lw ) |).w> A DD m)wgé).sT olals s Jlslsa 6|¢KTf)J

S0 Ll ppass bl @F b Sublss buze )3 ide 0 & oS STl a8

)1 39a 9 plalS s SSSU 9 Sl juess £95 93 0 =
..\.‘»yfb)géLQsd.'i';L_»_)'lJ,x_l._»wl)._:Li._\‘AalqdlquTJ)cQuﬁlifﬂ';lg)és.wl‘_{gSULgdﬂléozs -

\'Y




(OIS S5T) o JwSTIL 103y waoluw

L OSTe v> aislgs 50 9 IS (UL (6 e 3 HiiSTs 3 on AL YD caus wan Ly )38l (ybls e a T s, =

c35l s T LT & (s Blawsl saias Jukis slad s ge

B S sbe Jraw (O7) swnsT yss & w9 i8Il Jlassl & puzs ) obly 0> 03 380 b jedy b o s S)lsd il )
30,3 &5 35T 5o L ol Lol 25T 5o 392940 BT JsS g0 azuiis )3 5 g yo oS 3 (H) 0Isr3u8 Slis e b S
Sl Jolse Jl ST sl .aiT 5o 03 ST Jsh o) goay all (36 gib o T JuSis GuiSTy )l b sumsT I
5l glo yaw

cslasunls o imS 1ok wlus 5 as ST Gl e 3l b abilis sl (o juST)) s )33 sine

5 LA I Sisle (pldesimSTal SIS l3eslge eyl .33l s 93y wolls ban )3 wlx juw 5 Bogie Y3 sa
Sy Lyl 9T

Az ) 9 Siwa) Bldsse o LT (a5 3l @le ST la sl b GiisTs s osiws sk (lae 3iams 1L ol
A3 g 50 U3 SUISL o =S

Opip 03 <= bl i W T b o j)be wone o Sl ST LGl Jusis wnc pus wde ya 4y )5 13T gla JWasl) goxs
2D gl 50 o )3 R SV FREE ST SRR = HH i SNRVC SR D) ol s Qb 5o ez o S S ST sy sl s

) s as Jl selgl o JSI Uie 1338 9)a09) JSuio b ST sladlsh) b o jobe )3 b o S islgs 50 il pé Jolge
S e Sl Yo ST saJGsl) (s ils i )3 035D > )Sles o

3 pSkac Jl @lo 5 38350 il 38l L ¢3St 31 ST SadiGal) Jufis wac pus JSI a5 38350 lis wiallae :JSII H31
I e Azuis ) 9 0305 D) 0 355 w035 DNA & ades b ST LGS 3 aib 50 LT Hhals waua )3 o551
@b Ol ol 9alsl Bl 9 a8 IS s JUS e ol & Saibs0 35 (J9,55) 53 0 8l 9 sauS slaasal
wmanl SIS by e 93wt 93 A9

Dolil oo o gam0 (5L a9 3 b A b Ay (9 )N JLasl & puzs ) SO 2 A3 o gy yo SO V> o o5 S5 ek

D)las Suwlie S Sec ST L JBesh b ojole »s Al arbls 1) Soao Sl 2 o2l &5 sl o 35D

\f




1 09 )8l JUiisl aBgs

S g 50 09 )8 Jlisl © puzxs ) b8 93 ey azxais )3 9 Vo 1) 02 & Lo pisll Jliansl &3 b g9 po i (S Ty Sopibyass 2305k —

(N Joas ¥ JLES) a3 o Sloml JUST Jpkus 5 0 s Wyay 53T Jlsd olSils Jodl b (paizad Syslyns 43S

S lgige y 5 —¥
1338 5o Sl JUAT (slaialy (uais )3 JSib 93 4 SauSTe5 g0y 5 JE

13a o slS 50 Jl Gl & vsa 5 sibse 0T & o 3uusT Jlasl Jl @le (o olf sad & Juosl b SuwSTes gy 5 S (<l

ol aab puais pll )s @8ly s () SuSlsige 3 )Sloc (pl <= osls AL D psd )3 ST Joa b )b b 00
S 5o Sl JWial

Sl S duSlgigo dulgs )0 &:Lm I OB 5 9 39a Jloauh C)l'; b;):Wl,i,.oo.})f C.tb.o

& . £ . . . - o . . ~ Lo
spplivs Cawd (J8 U ol (g9ing Quis N 90 4 9, 89j8 ] Ul W)ly cawgy d (sjeje @l9aT Gl
vias 4 il <asln @ZISTNOVIN 64y (ol flli JUU ' a9 p ogins Gy @la; ;1 gUbl (s1y s

Ty AT .
oly eelsd 153 JUU 5 1, g @, Gids A doging @pis oyl
Y Glispe b PLT sl cuibon 59,10 Y
el 9 Cuiw Ly pp Kolid

lw (irg pw

VO




Lo g gw 359 spudid g dngd

@Zistnovin




o g gw g0 o g angs @Zistnovin (00lo a5 (551 31) p233190F Juad :oylgie

(52 loounts (6553143 193 (65531 S : ks g3

OWIST9) 38 5o S5 535 0 a1 5 Jaaws ST ole s duib)gd g3 (633l il oslaiul b 1) CO2 iian 536 3ial yd )3 ylals

()

£CO, +#H,0 7 CH, 0, +5 0,

S g zo el (aunllys HIF) QS s 0903 i 93 1) 4SS

w8 55 031851 oo w95 ¢ 3auST L 5 03w 8 jae duwST 53 ()5 Uliwe uss b ) jiine 538 Ol jwe Ul o ¥4I
Dbl 5o i 938 il (5l Jlabw (3 )3 awlie @ juw 3L) Vlade Y35 DIS Juas plals 8T S 0 ¥ &S
sladss plals S slial

S e )

u._»_})éb.uu).) S5 Audn )2) 9 9) aw9l9) wawl (j)f)) 6..).33T sy w.)jj).uho “Whaw 939) Jold S : Sy Y

_\.wbunuzmd}L§|o.))4bag.)k}.nh»4f'_xm|<\.JT[o).)ksLmeJ.nle).uhn_M)L))l).sj).:h{u‘au.:)a)g

+ N
eyt s »
3 . g o
x SihE e A
- - gl e dssly
039 b » s sl

i 2 54
D: s oS g
g :

C




o g gw g0 o g angs @Zistnovin (00lo a5 (551 31) p233190F Juad :oylgie

Il bis (slad S5) plals (o= ) Lol ikl 50 Slod 5 9 =isuwl &JTr:).» Jolids (Il JSb) sladss Hs S yuslo -\
(= JSb) el ool JuSiins  smisml (slaaialy

S ge9) e 4y siawl slaaial a5 Jb ) ..).Slo.)).&é'p.md.gg..\.i)b)l)é 3290 Sw g9 Jl as Slos 3 slaaal -Y
..\.i)'.))')é w).))

G591 Ble slaasal &ls s .35l )l 3 s39T Ble slaainl ) HiST 5 RETEN ST Blybl )3 o5 55 ) o )y -Y
)l )l 3 6..).35T &l}i»)l 9 6|<\.LYTro).3 slaaial

Sl s dST sleassT UL ys EEYEN ST S 8 ) 0 ) -¢
&»%A@b)b‘m|3ﬁmd.gj).p.)m)l‘j)f)dﬁg_sLQ;..\.i)T).)d)lzoM’A}gT;J);%—0

[ 5la 23515 plol Joua el IS s
| S 3auS1ss O b Sl g3 )l Jiime
‘ 900 J135 338 sladsSs0 4 |

90 lig 9 59w slie SIS o juSh) diiled dund jus @

3515 aliols @ I a5

P slae /L sdeSU Loyl (Slacgemo dapsil S

v i = = 0 . ol

(65145 s 50 (539505 slali aidede
D32 Judg IS (5o 555 ) baawgs w93 (595
3950 0033 ATP jubis o LadsSUg0 5 9
(Singsd 5099 Sl S|y plosil Joxo))

s (Log piwl) 0 pium 9 3895 Us 005 SLad Gidu 95 a8ssUs pb & lie sl Alobi b duns juw ) sbas @

BEIUT IR
i Jaie e 4 5 Aiile Auus 5 Rl slajlinbe LSS Us @
sl 9 94)) C,S-u’),u:s‘u’) SIS 5 035 Al munllysinw b j)lod o i @
S)lws b 393 JS 3) g0 Sl piEg o Jl (sds 33l g5 50 0 ju5 D) iled A @
S a3 Jiiuo ) s 4 33lg3 50 0 05D Sisled A ju @
:ﬁ)l.\.béémwsw)aulf),bg:m

;Lﬂ;'c;.)ogksbo'.é—\




Lo 5 il b o yiws -V

Lo 55U Jals (slas -Y
1S piiungid (slae 3uss )

kb 50 LQs.\.gS,.i.‘ig)Lf;b 92 (Bl Jsds ,I5) ladi juuw Juoli 5 3615 )13 s 95U sline s Lo 1Sy ¢yl

)3 23 ab Too Jsb o).;})[olj
{‘ G009 | 23S i
/ (e ssts)

&1 - Ol E--—0-- b sa &iyjum

e

)(n r-,#i oy - =)L Feu Yoo

£or =0 PRVENTSTy

i "'_1‘3__- - _:qal__ | § a“- ' 3\:"}

‘r— 15 G i —*\

(30 80D & jms (o) @ A s (S imgih (03,50 o> ke

(o) laadgig) S g PPRCALY

bl 5o @ Ay w3 b Sl i i il £ 100+ 83930 VI D Ay juus (p3a b )

Sbbse b A juuw (r3a caudo Sl pidin e sl Fr oV e s 83530 ) A& juw (3 —inb Y

L3998 < A &y juan < b &y june remanl D1 )3 50 180 3uS5) ¢y Jale &dasl) g5 i wljue Hbs JILY
Sablise (Jie gl ED: -0+ +) T Vs b V3 5 b &y juw &4 bogy e V95 3 Wl jae ¢y pidiy £

BB 5e il 33l g wslaie S Z oo Job Jl eslaiwl )3 1) olS” DU wmslaio Lo juS) 39290

i el gid

Sl )LEY 9 Pl 538 pLay (plaaslols ) (a9 » 5elsil b ol pod (5 jiiuw 936 S jus)




cmawl 03U aidln (s 2 ucl,.‘dp(l.ﬁ).ﬁ,.i.‘i))l.\'}l.ﬁd.ig)'.gm) wglaie slae juS) )lf-LTU.uT).Q PP 03 5 e u.uT\
LS 5o Jilie ST 35 e 42 5 3 pSue 1) Vg3 8) )M

013 )3 s py 6 i 23 65 uanl A Ju 5 I8 SUdsTge el (GiiST 5 e ST 35 pe S5 ¥

Y M}@)éng#ﬂlJA}ﬂoﬁibv" Z5o Jsb 03\ i 538 GiSTy 35 p0 0> @ Ay jus oda Sl ) &S
g8 50 P 7A- f\"lo.'im._t_w,sé).\.g PY- - el 938 > @ Ay jaus &3 bl yaed o vl Hio il FA - Z oo Job 0o

L5850 cyal 33570 s o @ & 09335 JBU o &y 550 b 5 23)1s 13 28 55U (Sl ) L aiungun 558 Y &3S

(bS5 GLaL) i3y s Sl o9 il &Sl b 35 508 9 )8l 2l 550

GERROPINE )

warsl JWBBl opum; (slvaiigy <j=
Wysuo 4 CBlE Cod B HY e 935 3l o lid caay

SH9SWS U515 @p oyt I (5l By by Jlad

aJasg,l5
b Jubgls
Aaigiig)s

waiiap

s JUU oulgp
5 paupl Cauols b
(5jLwATP




(UL o) 3iiawgid shys Sl 390 slial

(Y 51) pilwsan 9id Sac 95 .

SIS DS Y miuan 535 (30 000 Gl b JLosl ) 10T 8IS & joxs @y 33T ¥

.$)|é)|)5\M}B)l.\&.}\_g)igé}f}\lolm._t_w}'iéo.}_a_ui_s.dfO}).‘ifﬂ&b@&d}ﬂ}ﬁ:g})ﬁfﬂdLii.iE.'dE)._»;_d)').).\”

(L (a9 3 Sae A .

L) Jlws ._‘),..oa..,._,.bic‘_w»dU;).; 5 Qj))é._g.% &Lmuﬁ 9 )l )|)§ Jsl Q})JS." Jlawl ‘o).;::o)u.u u.;luuc._uu(._o.//

DS 5o g A oS U JAIS Ay o s Jl (Gowe) 6 sl b o

S 350 © i P9I & wbble b wua 03 5 385U VIS I WIsIIe BV (s JUU) w ATP oy iiT (o

SIS 5o 353 ATP 5

Sae ) 03,5 £bal HNADPT (095 ¢ 58l Jlansl & puzs) Jl 0938 S3c ¥ 8b)ys b NADP? 60 2ls/ pubis i (7

T 50 wawsy NADPH 5 (a4l 33150 NADP* o5 1) H+
SIS 13 3555 Us slibke 090 (398 Slgo ples 14353

: piiwgid sl yuisly

~A8 95U w9 9 (V39)) Sl 9 Vs Vg VS &S L STy ¢l b (53595 Uss Sla yuiSTy) v g5 ay Al sla STy .

Soibize 3udg3 3uuS] sized 5 ATP 5 NADPH JsSge o3 a8 e elonil L

l.)s..b}wL;A o.&mbw,ﬂf&;»«f&uﬁb w'ubg..b).\fk;n IDL7D|\_u.u).)LQuu.J|3uJ| )94)|L}.9.LML5LQQALJ|} Y
Slgo ).:Luu}).f}lféu Juaws COy sLJ s ge (b sy Al yo o STy VS cauhs R ATP s NADPH slLdsdge oS

29 &Sl a2l sl

o) (=S

S5 sty g 1S 0 Jaa WJ}‘-‘W")JV'“’—”)'W;-Q’(J'
s

(=

j? N"»"“Jﬁr“(u

g 5o ST

Hiiagid (liudbg) Al yo S HWISTy

392 90 S I dpiumn 918 &) Spb)od )55 (il )31 s

339 50 AiSile 9 03,8 w3b)S b duwb)od )si (60 3l L el 538 )
JU1 & paz5 ) 3)l9 5 03ub Z ) L a3 Jl oub aisuSSl p slaw syl ¢yl

-5 gy 50 09 )il




Ml ro.uuuu}u.s Ol ooubs C)l.'; Slaws Sl 5 v Sl Jlaisl & ju=i ) sl Sl ¥ r:u.uu.w}.us Ol ooubs C)L'; sy 9 Sl :A3SS

J"}‘“’LJA u)).n.:" Jlawsl ;0).;7:.)) Oe9S
1 Y9 )il Jouwgs 03w (b pamne

NADP™ «— 9 580 JWssl & puzzs) (pro93 «— | mitaansans 538 «— Ul 9 )8 JUisl 6 puzzs ) «— ¥ mitaansans 935

"."”\
F ) "> NADP* — NaDPH
(NADP* go.1::5 L) )

& NADP* 5auS sbal ¢yuf59 2 bouw 55 (293 © 9 )8 JWEBI & juzs ) Jl ) gae Sl u 5\[o.m.uw" woid Jl 5293 slays sl LY
W) VIR L Ben Sl b 5 A 5o lagy (S VL (W9 )8l 95 (38,5 LNADP* < 35 gulb 50 d.a.».wNADP+ JsSdgo
NADP* +Ye +YH'— NADPH + H"* =550 J235 NADPH J5550 42 (0390200

b A5 2R3 50 F) LQf».u&.u.m,.LS ol J2s L v sl .),...JLmro.umw Il oo AizuSl o slay s sl T Hlos Y
135 b 50 03w OB Sl )l K )z 4 B33 Slau Sl Giv (S eb s

SIS s &y Juase @337 w3 T JsSse &y 55 I Jools a0 9yl Alaws 53 ¥ oisspus 538 539 4351 3 58—l

H.O —» YH'+ % 0, 1ibre Ms5 o) wllgazme T )55 8575 b )3 39ibse ool ¥ pisnsus 55
3950 38T WS JAIs V> uSs R Ve PSS RSl age ) MR Vs 9 @
O3S @l S @
DS 50 Ol DY el 538 (535 )8 S 9ueS A5 iyl Sac 9> @

S 5o Ul Y S JUsl & puzs) sl Il x93 a8l A ey | [a.uamys SIS S g0 -




o g gw g0 o g angs @Zistnovin (00lo a5 (551 31) p233190F Juad :oylgie

Sl s g0 (1 03) ($I903 ey A b 395 (581 I s oldde (o9 )8l Jlassl & pazxs) sl Jl o gae Jbs 0s slay s sl &
S U ) 9 GBS U sLad JAls s o i Jl D) 0o lay e ey ol B 3ias 5o (U5l w58l Jlassl & puxs )

s Jlasl wbld cd
135 9 oo SuF oSS JAIS )3 039358 093 il el 38l n ge Jole 53 4SS
a1 6085 & (o S92 ey ulleé (all

23 3990 jlw ATP ro.»).»T Gb )l s wlale il e V3 LY S »e B S U v LY 99y wdade il 33l 51 s O
.)}.J)k,.c asalw ATP ‘I:.\.\)JT U"I Jl LQU}J))J )3J.cbo|).o$d:)u})\’o O)J.N.\A.)Mﬁfu.u d;'.))' LQA.&S}SU.U wslie

o as Hgi b &S wl (g3l ,s B y) s 8o ATP 60 95 wauh aidlw (s 95 sl (HiiSTe )3 ATP Haws aialw 4 :a35
> )9 2 > > >4

P+ ADP

Log il

1 )5mgid 53 505 @ Camgly sl Bisly

COY - “'.-.-- (sl“ n.rlg :),5)" '--.. ‘su n.rls

NADPA 5 (s} sl gaio wlgic a3 ATP sy (lisbs) Jal e 03 03 35 Slge Jl oslaiwl b COy slad 9o als jo oyl VS

APV P N R VY PRV PRIN [ 3-ENPEN PL & L HiisTy Jl slaa ja )3 (w9 )8l @uie wlgic 4




Lo g gw p5O :ouliis g atd @Zistnovin

(o0lo 4 (5551 31) p203190F Jad :(ylgne

gl 4353 Jale
(1] Jsl3424COp S 15
L d&h’,uh—d o
oS Yl

12 ADP
. €S (slarml 03 Lo
: S e €, SV slasd LSid g
e e 3 (Lol 2alS sl 2as] 2
QMMJ,J”JGJL.:}Q (" ););A ‘i“w‘»,‘;_, UML{M"’)U_L
Ak el 9 NADPH ; ATP

12 NADPH

12NADP* +12 ()
120P,

-Ngdbigo D puaa 55515

Sl 35 L;LAJ,_U,_o o - i
Ol st ol iy A IS Y 625 sladsSise
UM J9 ) S) )R T e Gt
g g0 D puae JaSE5 gl 9 N9 00 ) >

My2)S LS 5 b

$Sws9)

SIS U 9355 il (G ol )3 A5 (5SS o 9 ALblS (5 5UawS 525 alled @ oS g 1AISS




aw 4 Jsaws NADPH (J)Slyohig_;ATPd)ﬁyééwbk}é&bﬂ)sé_xﬁlﬁémml)lé)&:log.)ab).o.f

Aslawsd S &k ,5 aw duwl V¥ + \YATP + \YNADPH — > aslawms G &y ,5 4w 348 \ ¥ + \YADP + \YNADP* + \YP

~ o 2508 T Slse sl b 5 35515 Sulss &y 5 o Zols GiniSTy 1 &is ,5 duws 338 Jse ¥ als s al )3 19w &la o Y

Do 5o (D) wlawsd ) wlawsd Jedgn) &is 35 A 338 7 & Joaws oile (S8l Ay xS A 38 V- 9 Sy

Glaws O Ay »5 Awaid \Y 523> aslawd K AL aw 38V ——p (wlhuwd Holon)) aslawd AL D AE 7

Ay ,Sd &8 9o

[3az0 wlawd ) gdgn) sladsdge 390 50 VB A um&mro;@}ks))dl&mulﬁm%rchATP STy oyl VS &5
Doy Jidled (saz &a ya LT

eliwd Sodon) UsSgo F+FATP 5 lawdpunisdon) JsSse & + FADP

4 N

Do ze b o NADPH JsUoo \¥ 5 ATP Jsgo VA (13sllS &5 pa 5 »a -

Ao a b azs LoT )5 o8 s a5 LS a5 e (yrad & temanl s s dws ou 5 0 ails Il IT ol cylsl ¥

:.-.. 9.&).?'__ )jl

e Sz siinsgid i3l aage 53n b OlALS 51 )3 )55 il 33l HTawgid 23 yg3 )31 )

._\,.LYUASk_s)._;_.p?.'i)'.i‘.im,.‘iéaﬂs&wﬁuﬁtwlmgqﬁ)y)obl

SIS e D3l 3l g3 o gs Ll Vo) Wiw 9 b T 3o Jsb 1555




G B i 918 waub COyp wljae Linl 331 L 1 jawgid 9 COy wuldle H31.Y

g o

D939 GlRIIB U393 d9azo JuJay L0y Hiuds Linl 33l b Lol (3ol 50 il 381

[co,] (55 31 alie) dilozo =l siian 538 s (a oIS &3 s SLey 33T 5 oliwd s

o] 5050 ibuin (5551 Gl 331 Jalas 53a K B Los (il 331 3kiangid pa Lod H31.Y
/\ 9 =l Blaas ) Yauh aiuwy JuJau UL slos o Lol 3 g 5o jitiuws 938 il 331 a9
/ Lo S gl 5o w988 A IR a9 5LQI°_3)'_',T EVFEPRVIRWE IV

- (S 3T magllsd il 331 g0 T bl 23500550 22 0 asusS 31

COy L wlamd yun Jsdon) 035 S )35 Slom azuis VS 9 Sgub 50 oSuws) rc-.e)'-"T

[Or] DA 5o HAL D) jaiw 938 b «Joc ol a5 03 )5 S 53 O SeSTL D 248 -l

abise sl 8l 509 uais i Lol aadly AL jdiaw 938 wauh (o eS| il 331 L 14355




Hlgad bl s 53 3w 39

D43 )9) U9 Ay Josl julbs )OS Hlawgid
G5 Ol cua (2lsd A ) 9) Y Ay el (Suwl n_()).w»Tu}o)}Qs OHzed 999 9 bbd ax )l Gl w381 =
St

oS Ve Il ol VS g 50 BB gio jud dwmSTld e S 9 juS] L)l Jols dadsi o) gaub A ol b p> ™
2303) 2bige Hinl 38l LSy 0> O auST Ol ae Lol (a9dlS &3 ja ) 8 juae Juau) Soub 50 Al LS . Jals suuslss

Do s 9) 2 33T (SIU SuST alled il 38l s 50 ool it (l (2T S0 95 &

CMlm ; ; > ? i 3 P ST Oy G2l 4SS5

P g " " - ' ' y oM At Cle 4y basl Glbl
T T Sl F T B e e r L 0 i AITE i i o i ' i
: * * y . - - d .
l - dmak oligad 28 A A E, oty atgeR L0 o gw s g
-, 3 S S - L= . | I‘ N & - e - i |

Lis gl Ladiyg 5 sladsyg, (all
i 'L!; L™ ..\;9.2;‘504......)0[.5&_:]
: COx 30 Lz 3b I iig, 8 (o
N &g ey % oy ™ oo, " Ll 2 Oy 5l

& 9 el DLl Jools JsDg0 5 gub 50 i )5 0 3auST b lowd i) sdon) 5Sumg) 35T (60 ST elled )3l )™

13 9ab 50 4576 S 93 9 S aw JsSge 53

CO; JsSge ol Jl D 8 50 [ol.z.s| o8 v> L;‘.»T Jl Sy oS ldiSTy )Aga)l.'; Sawlly 9 08 )l S8 93 JeS oo (Y

S g 50 0340l (695 HualS el jiiwgid b ol yo 9 CO2 oo ST W ST b a0 b sdal 38 oyl o Soilb 50 ST

o3 ¢yl polis .3 b 503 Sl T Jl ATPslaialy uais SUA 5 Lol 394 50 4335 JT 03le ax )5 (5095 (uais p> 2| AiSs
D gab 50 i 956&0.))3|).'9‘)1&" lf&».cl.gks)}i
wulles [Dﬂ)'.')T ol b 02 >C02 a5 5 9003 5 S HUS 53,5 aulled Ioi)'.')T ol b 02 <CO2 &S 3) gm0 V> (Sizs )l

bl 38193 (53U Sl

AR




2980 C_ oS iz 59y 9 COx
Syilae Jolw Cawllg)ls

GoSP ol S F Sl A
COr + C—>C,

e300l 5} duel JUH
C st ) O

C. le

COrady  Jow causdlgyls

5.\39';5\\&
9Sussg) @3l
&Srai & 0N a5y
wr

4jg)
sl
Gjg) eSS
sk pui 3 siiagis (shls

297 Vgl
(SyS)0nsal

o
% 2 el

Ce QS 5 jiiangid

Aok il hls 9 833)
uw)S axz gl
FRhangid g Cuodlyg)ls A5
J9595 0 3dg

Fliwgid 515
CaunMog)ls (i 316
Saoluil g

ol Quals (ghis g 0335
S 45y shls
Fiwg$ g Cauollyg)lS 451
JoSigS 0aiiS g

:é,aiauo 'ol.‘gdl ala )0 99 ) olalLs ol w):m

e et 4.3 giie Sl S pS e Gawwl Az VS 9 S 3 S A Gl b I yule sleaial ,3COz )

w58 Dl (a5 53 (S wsads I Juols Jlaol 8ole (sl ) t3ia S G plals (lals ¢yl &y

S A duwl S eub 5o ollS ad a M)ly 9 ST i xS Jla duwl I CO2 JoS g0 «s5355T SUe slaaial, ys .Y

D35 50 0 S il sladial & s oaslewdl

Job 4 sl g) SUA IS s (S xSl wlwgw;mwleOZM)s);dquT:\m

IS @ ST e Shles o

Ao Joe CO2 b (olasal

Do oo Jiiie 53557 UL GlLEARL & Loews semlly G2 pbo Sl S pslie GLARL Sl i pSola Sl :Y ass

Dbl 5o a8 sbls 6.).33T SUe slaaial L plals SUa s . C: vLals s

).)COZUl)'.bofd.'i'algb.'\}.)).)QT@KQM}&)S%'B))Q;L\;é&[og)'.i.ré)ﬂ&céﬁ;gL?Cf_ okl s Y
A3 A4 (698 s eyl by Ll (595 mais BASIS L & S gulue axbls o UL Slolasl &y oS g) [o._!)'.'\T wlled f=xo

\Y

DA 50 590 VLS (pl v




S5 oda T juzs JIB asloaud diws a3 j9) allls ) (T Soues 5 65 3b) slawaus U slales )y C; plals s Y

O sl s S LT SE olde (et A1 50 a5 UL 99y lp.)).)T 3 Slac J=xo 03 1) CO2 yljue plized S gy
ol Gy plals il

{p5) CAM JlalS 53 siwgid

:CAM GlaLS 5 349

.munuf‘_xs)Pnggogw)ygg)l);a.;)_»L;uﬁbu.o)s.\

c350L b S 9 Ay J) Jsb 03 iS5 woT 538) ad Sl s a8 sl sl wlalS (pal Vs Y
el BTy 9 S oS SLALS uin )3 LT 93,0 L a8l 5 0 ¥

Sl 50 a5 b ST a8 a6l sau)Blwh Slus 5 393 slaaz )5 s plals ¢yl £

Lol \_T).ul.uo slaial s Jalro U"I G930 Ll “3}*.;‘&;‘ r:L?u| ala ;0 93 S C: vLLS sisles CAM HlaLS s ua)fhuw

138 8 50 Lzl D90 9 ) wislaie plo) 93 )
A S )l dawl 3des 9 S puilie Slaaidl ) a5 A gl LCO2 S 5 :(A3)b Laas ) 5)) b ) -\

-0 ool aa 3ly 9 3T S g duwl I I uile slaaial glea )3 CO; J 98 g0 :(slaius WRas)s)) S )s -Y

.a,.d»

oBLT 5 3L JS 8,05 olals (o s :CAM lals (sl Jle

39 ' 39
Syiledssl
|

39)

CAM (w5 Cy (i Cy (el BLS )3 5etunzh dunsliio VY JS

\'Y




i 933 515 Jl OlalS (slaunlie Joaa

CAM ylabls C: wlaLS Cr vlals

JBJS 8 505 OlalS (e oisls Jrem OLLS i Juo

u.ul.'»l.‘sT 9
S8 3 )5 lans Slolis £5 Slotis Sblio it ol

2l 5 (yaollS &3 ya M 5 el &3 n sl AN a ks COy 8IS s sla STy
Lo ykisTs Lo ykisTs

a8 & gl Ay S & Suml A, A Syl COy jl a5 H1uL JT 83k 4ol

é,ﬂouo a5a bw

S uileo slaaisl S uileo slaal S uileo slaaial ST 83l (yalgl walw J=o

COy )l Hlasl
S uilee slaaial G597 Ble slaaal I b slaaial Opdl A a el J=o

b b o ST 83l oyalgl walw glo)

COy Jl)laak
Jo0 NV b Ol &3 53 plxsl plo)
Al b oL 290 03 led s jg) umdy

b A Ay 29 Sled sds)Hg) undy

- &

2599 8340 Hiawgid yhlasly

S e (S5 A5) SKEA ) 9 i ol A AU 5o Iol:_;»l Sl ) jiiaw 938 83we ik

DS 5o i 98 dTgufm.;\_:gln.m sllbu=o s ub)LcT)L@)JL:)l oelssl @

\f




i ) g5 0348 a5l 1K) SIS Lol (ai plas aund juw (368 5o jiiaw 938 &S las ) Lild (5L

0S w938 sl )L glgil slauslio Jsan

$CO;+$HO —— > CH, 0, +50,

D0 JamST Do S| S0 gl
s 9 el 63,5 55 sl )i Lo )L gilans Jue
199,515 52351 8 & b O jtiaa 518 6 15 ol
CO2 CO; S gaie
H»S (H20) T VIl o
S o 98 S od g S 3l guio
3565 9 ool slaaid WSS 9 oolw slaaid S i 938 U gua=o
$CO,+\YH,S + ¥ —» CH, 0, +\vS+#H,O Seiyg )5 S w938 HiiSTe

5,555 a1 sl 0T &35 53l )5 Hbla Grad 4 3l o sausT (H2S9) 53,5 55 sl 45k 09,3801 gsio w93 -

.)y»uo [EENTUHAY

S 5o 03 Lkl i) a1 9340 B3 5]y Lolsld Auies ) Lg i ¢yl JI-Y

3518 iase o3l 1 T 23le a3 )3 e Lk oljleT

DS 5o i 938 (50318 ) gu0 &y AS (Sl o gud 5 s B Juww LS -)

S

1S3 030355 € po03 A (299 9 il )52 SIE il g I Y

:obLET

OIS jiiuwgid ylLeT glgsl

Dl 034U jiiaw 98 oILET Jl 6,55 Jbe 5 sl anbSs s lssls : LIS gl -V

GlaAS s Aubls Y gi AT (S g0 S 9 IS 5o jdiw 9id g3 Vg 3 AL (-l

)97 50 mund 4 1) 395 s 390 Sl )3 (ST Sl Sl 4325 L 9 383 50 wuwd JI) 355

VO




o g gw g0 o g angs @Zistnovin (00lo a5 (551 31) p233190F Juad :oylgie

- X 2 3

iz ki s L) silyess (5o STy (551l oalimwl b ¢ s3dse Slgo Sl T Slse yisl 1o pa3

Sl 3539 T ) SloliedsT aslas 3lbol 5 Ly 53bsl Glocl (lze ) \
Sileyae ) 590 OIS (g yiuea S s oL

° l --r . 2 2 3

355k ST 23le ST (63 (328 Jl g5 s s 09 sl g3 50 >

OinlusT 0 335 &« leasd SUiiSTy Sl 1) 3300 Slgo Jl T Slon izbs s Js 3) 90 53l

QS 5o Jas s @ b posgel =l whyis sl st :JUe )

ezl e pae oI 1ol sl T ) SloliadsT aslas Slybl 5 Ly 5ibdl Glecl (dlze )3 (i) 435S

& . < . . . - o . . ~ Lo
spplivs Cawd (J8 U ol (G K9 Quis N o900 4 9, 89j8 (] Ul W)ly cawgy J (Sjuje @lgaT Gl
vine 4 il aagls @ZISTNOVIN 64y (ol flls JUU i 0 bgius Gy e ;1 gUb] (s1p st

. . o7 & 7 e ./ & .3 (4
oly eelsd G JUU 5 1, g @, Gidy A doging @pis oyl
Y Glispe b Pl sl cuibon 59,10 Y
el 9 Cuiw Yy pp Kolid

lw (irg pw

\#




Lo vg gw p5O 2l g dugd

&) @Zistnovin
@ Soroushsafaa

@ www.aparat.com/u_5804580/li-_ g, 25
]

</




W03 SWNR0 9.5 59l Canns 5

LB eyl il 00b o0 pieS &i 3 o b a3 ol slaSuwlly 3ules (5 9ld ) Slabs) Kof &3 03 ol %
el 300l ol &y (5 ,55°L Jl Slge £ 95 oyl Il 5ol 5355 365 LS 0T S)ls
-89 33 il sl s 8L Sl oslawl b 5 035) wlssnge pb sladsle JaIs & pludl sbs) JEnl iw saia b %

wawl 03 )5 1o Slol )8 5 )l 9 aidl Az g5 OTL§5236|)..\ ro)U Sl s 0eiSTll 399 ) guas ol pue  Slusl sla

T Gogld s )

oslaiwl b g5 LgS whlguaze Sgum 9 3uWgi Vo SeaT ailaiedd 58 wolled 365 18 &) SIS ) sbody 16 )9Ud ) by y95
55 (69U s ) ©35) Sga90 )l

5 9 2 G « i) swiie diile (Rlebe) 5 )1 03 S Dl 59 pald (5)9US ) 15 9IS ) (59 0D
RSP SEPRY PREICIf

9 wldly) « K508 () pole diile ($33%ie Sede Slainl )T Sl 6 9ld ) 15 9lid ) S ol 3 )90 pgle
DR O M ke e ole

a5 pola 8 ) Lo )guihs wid juliuy Al Ylgicds b OT ws)sld ) wlslrs las IS g glidams ) Ll
ol 03,5 Jass g9die SIS preli Slre pace ol S5

S I9UB ) Ay )l

305 (5o 133D 093 A el 03ub JLET 09 Hluws Sl Jl aF (5 9Ud ) (sl

Gl Glasi s Jl osliwl b il Glaos)slxs 5 b @S e dile & mess wlgome SWlgs i (5 9Ud )
woawl 0093 pl &y by yo

Al ©3lge Igs (LQle)b)ip) OBl in) iS5 juess slabyy Il oolaiwl b 1 SuwlS (5 9ldenums)
b (ySee 0993 (pl V3 HlAE Slge 5 LQro._g)'.iT (LS5 o0 5iT) e jab

a5 by Sl 93 oladaddisls o JLeT )5 ylelasl o) & olelasl o) G Jl o) Jlasl b opss oyl 19 BI9US )

A4S s o3 p3UL OB 5 ydaius yedlio L D 3a3a wlus s lagolasl 1) oluo gon CUJ0|3




sl SO e (1295 (59U ) VS 50 slagbsy Il SN

Gl b ol 03 asboe Jsl 55 6l Jolw & JSU Jawes Jolw o SDNA I slasad i3 wdige ) s y35
gy 5o A o IS 5 KBS S0 smans Dl DNA asks 835iS sl s

ks el oo SSa) Slge Sl s3an S 55 Gbls i) Swiie @b Jl & ol & il Dl e
VP IS S L L PR ¢ 15 RN FPRIES

e ]
< (1] =
' gP Q — , G33s 5lao J9 o se 0I5 I <K (55 2as @l 5 A

A 550 e aiblas S9a 9 )l pl VS Blao (pl ALLAT HS &5 Sgub 50 Il (gl VS

S35 05 DNA el
(2}

& O

08 (559 Comid (5 RS

GIo9mawd Vel a3 & 5 23553 L L (IS wblasls sl Y &3S
el 03T ln.Q|)3).u oubsls s oS sl S

() JSib) I3 e VLS Stmil Jal e
e 0= oolbie lao b oy -)

. ...g - ‘ 2 » = 58 .. . P & L
—> LAY > - M) ge wiio L) b ) gl -Y
sdbCsS slbassl oS & v Jlwl 9 6)Luuoél.oT -y

S5 oS sulgs -€

O35 b o wlil 5 Sw) Sieal $185 w0 -0

o jbuxe 9 plwil el sl s

) il Ul e L 53315 0lS oS 5 iS5 5

1S S
- gy 50 0340l S 595 Ak S S0 w8l D) (s 390 v)) B v aS Gl sdw -Y
Higab 70 I3 LS w5 aZRLS &y Jous lasl oS 398 slad sl -

&l Jlwilys ols sladslw roLeJ 2) 3018 39n9 wJlys ol dwd sbhls 5 033) sl glw rol.c.'i PRI L) I
SiloseT S9n g Aol S 4395

sl (359 33 9 RNA) 9T 5039158 5 0 05l aud g5 i) wdigeo Slal ) K
-3 guls 50 lal.?dl DNA ibwdsbwod b o o gl 34l g3

.._\.i._g;upDNA SIbw Alued ) LQJT)“L}U)i L‘f wlaa 16 )bwailbued iy yus




s wdiluady (yiog)

Seibe ang Jski Jl Z ) ) ke G b Sishs 83le -)

Dbz Jiie Ol jre 935 VIS 4 GIwailued JOU S Ay 4y S5 B5Lo -

o3y (¢ Ly G 9w (Al 1 sl Jilgsse a5 alla GDNA JI g3l pslie sss i ibwdsbuoed Slaanl

S )8 )18 oslaiwl )50 Axllae (z L s Yoguos o3le

sl 5055 390 0 ols a5 DNA I slasks s lwlas -\
o5 595 DNA Jusis 5 J3b a5 0 lax DNA &slas Juas! -¥
Wb jee Al & S )395 DNA o ,8 s)ls -Y

I sl aial jlwlaa -€

DNA )l slasbd (s )bwlsa -\

.S gl 50 rolz.d 03RSy yo dLQIoa).:T Ao 9as YIS oyl

N g 5o o o LT 5elés alobis I iewsd 5 3513 395 a0 ys v b Sleas T

SR UP R 9 RS DNA s Iy (Icu).vT u.vl.uol.uu olSly) u.aol'A LsJ.u’.US,J \_SL((L")J LQIAJ).\T L)"I

RENT.

S 5o Jadus (5 30l ek &y ) DNA 0330 3b 2 Lo es 35T Jl o slaswl 4

F»Two&bul&a
=53 I3 S S ge (S <& bbises 0 SGlle s 9 IS JISE i )90 ) bl 5 1awl s Ol (gl -
Db g0 0ilen Yl e waw 93 JIDNA aibh) 93 2 slaswssils o5 g3 Ia._:.).')T&)o.ﬁz'.Amol:gl; )3-Y

ol b GAATTC 5355585 95 can Ginb g5 &5 ol ECORL o 55T 103583 by oo 35T (320589 ps0 1o

CTTAAG e bt 5 03

A anseidolSls B _
G-A-A-T-T-C 33988 65y Hiwl (5D gaumd Mg r:;).\| ol :ECORIIo._‘_)J| d.o.l: 892‘
Ol 2Ll azis )3 .35 50 b b aiid) 95 )8 I wusT 9 JlauilsS
l @ 9 el Jolie asub ) Jl sails oT &by O &5 3 9 50 Sl DNA 5850

FeoR) Jloslizall iz 55 50 0 duama gLl ol

i S
@ AT

ok gles) 5).;.&»|6.))M GQJJ}M)JO)LLC DNA d}.ﬂ}a)l U.:La(ulu.und.agawgsl).)—\
C-T—T—A—AJ G R s . s . a &
35 gub o A ju yousidis adbaie o DNA aib) 95 (w9030 slaisn

9 A5 5o Szl odiuua Ll 90 (eusis ol R o EcoR1 IQJ)_.T -y

v




i) & )3) S g 50 Skl oddmn Ll € Lo gozmo Azuis S SIS d9a 9 ﬁ)‘iTMb@l; 9wl @ slrpus
(oaumuy bl 95 DNA

laa ol slagbso) b wlabd cpl 45 338 o Jadus (5 20l o5 wlakad &y 1) DNA 103083 b po sbeos 35T Sl o5laiuwl 4153

B sk 5 S o0

o5 3595 DNA JuSis 5 J56 &5 o3ub 1z DNA &abs Jlos! -¥
T Jl Jaiue 345193 50 5 3315 )13 Lol Wes)iges S Jl zob 03 a5 siswd (2DNA sla Jlss g )wdibued JSL =

- g 50 a1aS S p393 DNA (0T )s oo I35 o) 5 J3U DNA acgezxs 4y 1S )39 DNA =

(Ao jly) S d S

sl S3p 7B Seils 5 slaub) 935 SDNA JsSge S Sy -\

DS 3539 & pazo Jho L)l a2 9 (B HIL ples 45) G 5L Y9 Useso -Y

S s olwaisled YL jue [o,.'\)"' Jl Jsiwo 35lg3 50 -¥

Shol BLEs) 9055 )3 a5 Jiwd RV Bl Ve el ju TS (Blayield) Slapsises s b laSuns -&
Son BT 4 wmweglie o) Jhe 35)las S9a9 5 L

Sl oslaiml Jold 5 03iubS yué (53150 &5 1) Lo 0k a5 35350 1) HUles oyl (5,550 a5 S o T 4 coslie v -0
RENTIS PRVLIUSAN

S 5 lwaisled b xa b ol jse Ak & 0T 3905 9 S &y a5 3) 50 GDNA askad Jlasl =) g0 )3\ A5
S g 50 SIlwaiiled a3 das 3) 90 SDNA

bl ARBIS 03583 by 2 5T Sl peusins olla K &S S b o Slatul SKuwd Sl sl iy ¥ AKX

Plasmid

ﬁ.{:lew&go site :\_—NJ)-’,-; DNA l—&-}h}) d}l).o

Forelgn DNA
5) U.Lo| P L')T L as U.o.)).;T vl Jo.my L)lél.'\DNA wals uu).:—\

Cleavage sites .l é 1.3 = -_b.LC .JA'Q-)') L)JJ)J

(a)

Cleavage by EcoRI
v endonuclease

Cleavage by EcoRl|
\| 1 endonucleasa

AATT
FEE 0, T R

AATT
TYYORLLLI 1117}
TTAA TTAA T

s T HED A oo Juos Shn 6B ashs 5 b o e sT b Suus b o *

wmawl e dduws Ll 95 shls as

Annealing

(02303 Juosl) Sy o3 53T b g3 s &y 45 350 DNA Jlaasl -¥

T
Plasmid chimera




10l jae Johw &5 s )3gs DNA 3,5 3)lg ¥

38lie cyal 45 3,5 bl (533Lie (S L 81933 (55, 2 2l SHIL Jio Ol e AL 090 & S )39 DNA 35,5 sl
3,8 sl liewis Slge b ol yedy Sioln Soib b g K8l S g oS b wlgsise

OT 385 (5 580 Sl Sy 5358 8L (5 35L sl @ U cyal palin. IS 505 =8L)3 L) S 393 DNA a5 pi8 L ded :4iSs

0 @_w,;. o

S gus 50 o guumo 53513 &AL w3395 DNA 8048 w8lys (5 8L *

1PIIS sd Jgdw siwlas -
_kJ'UT & wioglie vJ IS &5 SSKuws )l eslaiwl Jie 3 )5 oslaiwl ylgs 50 (Sisliio slaybo) Jl ada jo oyl [oLz.d Sl
6ol Jouzo )3 Al 03 )5 =8l 1) uS )59 DNA (5,380 51wy g0 ol ) '—"‘”lu"l’“”U'“T (g )ob) S

cbasl g cuis e
S S5Ol

g Shud gyl 58y

Candly Cuogliin 0

Silp sbast gl
Canngjd BB S baymo Cajdlyglls s s

) 9004 35 oS 595 SLDNA I (yricxad .35 gib 5o i UL e juw b (533155 Lo »8b wmalio bl s ps
S so i ot s & 3 ) DNA T &xis )3 &5 3 9 oo aitlin (5335 (slaasuums (J ol ol (yiels I Jdiue
Trsiwl L 039153 3udgs slys LT Jl plgs 5o aF aub Salga osleT a)la LS hls 6 p38L s3b) slass eyl palia

S5 oslawl O

Gl x5 SALS Slad sl L pese Jio 5,53 Blad slw Ulsiso a5 it Sligh 9 xd iy b © 39 pol 14X




S8l g (g (om0 559l

LT Jl wlssse &5l 03 55 Eols 1) O 22 < Sl sine T o3 )3 0lgSd il puads Sloxyl HWSel Sy slaybs)
b 30 pip 0T S pShos Sgua 5 (59 22 K3 SO J39 ) s ) shiio &
s 3 3 pSkos Soug 5 5 09 03 s Volaie & LauSs » 0> Sl s plmil s0paiS9 g (W S0 i pa3
(b (559 32 b dunsliio )3) (39 32 0 Sl sinel dia b S ks 355 3 <l yauss - .
Sl pis glgsl
. T
b o9 03 <3 03l otosd oyl py ol il 5350 5 sl o yinS 103as by S ol punss —F O=EI%

bl o glate (ST 9 2 & gy jo L) Il sty S 3

At
‘pH).H_.é;s')Lo)fda_ULo)é 89 32 Ilak Linl 38l & Yle3 50 WS 9 yo (Swdie A2l pd VS Jude wlallol 9 ol yuuss Jl *

355 0 )Ll 03Lo iy &3 JUasl sl @ 35T Jales 5 GiiSTy e pus 5 iSTa il 31

L 239 3 (I il )31

Lo 5 yalre ) W yulig pa (51l il 331 ol
..)}.Ai.\u.o)in:umlﬁbﬁZﬁ)éd})&ﬁAJ)}JT)bi}MuMlj\L).C).M)).’)’UL')GLQ.)))—‘
camaug Dle )3 sl Sy 3 g0 0 (puaddy STy buxe v )5 a4 )il -Y

D yaiS 9 p3 S IaL il 381 )l (aldJUs *

IS (50 4575 (5 iS5 5T wlab Ay |) atwlis slad st 5o 1 yhais

oxallis) ju) 092 Uie 9 Bl :obwl S T3 Jxo

Loddgib Sugs 9 s (Rlde ilivo nsmivo ) 3 )l

Soibe el U slales )3 isio 34lg5 Jabie Sl ol L) Lo )5 & pslie jUseT & jls e

oisTs ylo) LHals -\
S3baidl 9nad o -V IUsoT )l o Slaiaml sblo

Dbise il 38l iR (690 e = G99 3o ¥ Az S * Lo)fd.![ogl.iio




ST SIS 25 BT sladsida )3 wangdlo )T Glas )L Ui )1 3539 Lo S a4 polie JUaeT jus casub ) :4IS

1 Lo )5 Jolie v (s i solaul AS Siiwd

099 il 2l G ol e g6 ) aF siiud il S yis 2 Jl e 55 B9 »9 »iil 159 TIL
T slacmmwsail 5 b 8330dS ladskw JI Y £95 098 il 9 oo 4 o3s)T slaaial, Jl\ gos
S g 5o g 3
b 038 il I pieS Hlamy Siulled 3 g 5o Aidle SUB) o B9 b s ol By "
3ls
GL Al o3 oT gaub ails EEL )Y o)l Glasisy JuSis & wulled Ghals ol «wle
ol
g 5o T walled AL axuii s 5 J9Sgo JSub ) pudi el wuw sl e oy
Il 5 a8 308350 s S5k b 09 8 il Sl duwlsirel o5 (paE9 )3 (P digee Sl pd oS &
093 il w9y 26 lled Huk ol Ssdbise )N Suwlsizel LIS WT laswlsiseT

A8 50 pplaab OT Orzmed 9 383 50 Linl 38l o (yis9 » 85101 & ) o aialu

el (33 gd 5o oslaiwl 9ols Ylgicas AT HBTES 4 waeSUsb IS LS olal Liul sl

Dls sab)

3 4z JuSis Lol S oo 5 5 ol (S risn aelsl 1 AT sl oun iumn) Sl pd Sy i JuSiis
5 G rde Al iub LS ) U A & mie o A S Azudle 5 e (b LS A
Do 5 o ncl B3lgiig0 5 ol S pod Hluws AT 3 gib o0 5

S 5o 45 ) aisd Seub ) ob 4y g 0 A wuwl ey 15T ieproanlly  yds

sl o568 S Lowslly )3 9T 3l i Lol o3 )ls (5ilo s 3 pu)l8 ¢ yaounlly

S gl i ol Sl il o ploawlly




5 Mow 3,8 L) elaial 5 (530SI UL &iy 3 5 )lgadd 1) (55 33) s olow b T Judody bl (538 s

A 5o Juezs sl o3lgils

W8l e )l (nladle

QO jules 5 3b) HuiSS Sllss a5 3)15 39a 5 B shw sy VS AT ol oauh i Eubuwgs 33949 9 Bl s -\
A1 D waw gy slad glw gl

Slr B9 pae =8l | wiiie SBGBY) SeS & Jiilgise o pa 835Gl vl < Lacl Jign 9 g —¥
S oslauwl w9 LbsS AU (55w b

Sl lm ) 303s By uas 9 S awlie wawmw)ld ($9) il Joame )3 ) (B9 pas slad gl (b ol V> 1SS
S 5o 395 0393 T el

sladslw diile slawsl jules sladels idike SEINIL 8L Sugi sla 3Lk sJghw )l oslaiwl ¥
Il G3)lgo pin 03 (JWd preddy g 03 pdSS Lol b 5 A3gub 50 pudSS [J Jlade & wulS buxo )y Glaxale
S 5o okl @b s3kiz slad sl b Sisin 63l slad sl Jhe 35 sub 5o iS5 @ s &5 sl Yok 2l

er S sl gl

1 “ ” D39 Jodus
¥ o9

9 6 3ks ladghus glgsl

ke 3l paio e o b (s2uS Jsluw 4 5 35 g HudSs sl 9350 1345 (§3Ls sl gdow -\

(LS Uy slive) v 525K o p3 slad oS 4y sl g3 50 = S35 slie 3bis lad gdow (&I
D3 Jaaws Leawgige 9 oAl Sqsw sladgdlS
i e 94l £lie 15395 941 (sl slad oduw (o

Olginnl sdo (53 SLoJghus —¥ > 3 slaghu -\

&b

S0 A ) dea s gl e )3 Sl slaaal Jl 55 glsil 5 b slad gl (7
S 1oy jales (8 o Sl aziale (Sen LS Ay sl es




S Ugiwlls Sals 8565 slaaial, ylod

wd i 3 Sl ded JuSihs a4 Il Lisas plaaial ¢yuin 13D & joxie S5 599
o@ml)&w%éwlpw‘xﬂd)ulgusp;&.,_.l,ld;l).o)s)flc\ﬂg

SRABL £loil dat 2iilgi AT 59 @alsis sl 4355 4 Ailg5 505 J5id (RBABL uin jales Lol *
3505k 393905 s ALl )T daol s ) 3UiS S0 A 93 (yuia s U3 aS |y

Bhorgslbasl &‘f

"
7
X ) B .I_.K
O
09> 9,5 el8and

mas ol

ol sladglw Y




(5 39U8 Cuna 5 (513,018

SIS ) (5 9Ud ) (LS Hu )i (all

u.\l.uo.uu [o}_o.w} LQ.)}.V )| oalaiwl -\

Jgoxe glgil s -Y
6098 )3 Lgiblo Jl oslaiwl -¥ | 0 Slmal slgxs

xS ) gl il 91 - € BIIPUS )
)3 9 & ‘roJ.if Aiile 6))sliS wl giazo ) HuSodis il 3l 1DUgxs (pal SLl e
&lo 5 LdSia )55 5 (55 £95 HRAL wnaw) buzo (53 51T 15 (gl ales

B auslginy Sws) d93a slieoslid 3ol oyl ol .auh Juwgie (S0 ) & wlgiaxe Ginlj3l sl e wlg3 505 0)9 pl *

159U )3 SH9lidmy) sl LS glgsl
3T ol 03 pslie OLBLS Sulgs -

wolbe VLS 355 sl 3 Zlel ¥

Sosb 9 STla 4 eslie YWBLS A3 -Y

Lo gro YIumw) e fuJa-u -&

U gaze l3é (il Giel 331 -0

LS ale & polie plOLS Sugs -7

FYENY 2Ry 03 p9lie oL Sulgs
) byze Jleblin azis )3 5 LIS ST 8 poe ial < ST &y polie YALS Sulgs i

wmawl b s jlou=o \5|)._‘ro.w 3L oslaiwl *

oS8T jalys )3 eglie oS Skl 89t )l e

23 Ui ol 3 (50 ) 58 ) OWBLS Sle pde ol s & S 50 395 (RS 22 (S ST Sl IS L Il (A
o 93203 U5 (pl manl Jled jat Ss8se ) piods sl &5 S35l e euw (s GE 98 355 b Il slads oo
S s o Il D o s oauh Jled

o pdin IS gl )3 39a 90 1SS SLa e 1T Julienss (Jlod s pav iy 10408 Y33 JBIS S e 3 Sos 89
S g0 0 b I o plamil a5 Gl alg) SLaARL w3 el oo Jlsd s Sgibse Jlnd 5 Alusib




SIS S35 L5 )L 395 (590 2 5l 93505 3 g 5o geib )3 SR pul ) 990 Ay a9 g xal W ) AU

SHEL Jl pas S5 &3 b ga je 0 SIbwlas -)
0J 6w asluos -¥
25 3050 olS &5 pan 395 0 Jlanl -Y

LAsloaud sl g5 b}mgd.;u;\_:).)k}m[ogb.o ohfb.‘._\.nu.ug) o b oS i JUe

1y oS 8T wlss

Sablge e )5 JSb 4 aS 0395 0 i UL S ss NETCY R I

.S g 50 olS Yk 0.39JT D290 9 03,8 Aﬁmmw)ba),.c 03)54-?‘["): ol =Y
-u.o.))l)slzuuL)O)s.o).)\_uBT|).|)..\.wl.)u.oém&&uanbfqnw)haium»uuj)bo»L).)lu.))au.u)lksl).)—‘"
.)).Jf

03,5 law Hall L) 393a U 4y goljwe u,wb[o.w G )l polie sladusy Aol 9 Sl SIS SaS L o)y el -&
IS eyl polis L3R 5o s Sl )€ YIS A S0 o )8 9 39) 50 e Jl o3 [ogLE.o olS" Y3 9 L3l VS o i el
boe Gl ac) je Shly puw &

LS il & polie YLLS g5 Slilie

U (35 9l 50 A 35 wmwdo VS wal) &  Slais cale Sl oslaiwl b J xa sl a5 5 gl 50 el (SlALS (yuin wis -\
A})Juuﬂu.bolobfd.n_xuuT




S 32 ) o9l 39l (o

91 3ulgs -\
SIS Silwals wamiso )3 Slokas olls H3se 5 Hiedoo BRIl g3 ey S 395 DNA s,ss
| FITH PT (v_.gLLo &S Splie o)l xs BUS o Lagls (il 15 p9ld s ) 01‘9) 43 0 U ..\.:J,.s sgHld v e

SIS 503 sl (Fhoal D FL 35 5 S0 A

S ) swddie b & o gl 3 g3 1 JUe

Sl 290 | g5 culy) 3,85 JpiiS ol gmil 8L Aluwgs wlssse ) (1 £ 95 o pai wlbd) el glgil Jl (az 14355

.(.‘“ A/I/J' (-JlA/) 9 U:Aiw.b W' )9&

:ob9) -__|\Tu.5.c<:3lfJinu.i|) sl casell)gd Jl oy il )8 L s ilwlaa -\ . . .

oL e 9 Il g o 355 sl bs, glyil
UJJ,.».Ul

090058 el 393 3 STl a5 lusl 1 oy guasl 0 JUissl = K53 s Niseo I 03 Lol ¥
G IL s o3

15035 L 9 Yluil Hd 03wl Jugs (ylguuil glis

Sl & sawim sk obeS 8 i) 95 Jlidled sl oS 90 ™

O3y 3. Mkt Juote »5a% & &F wul o Juis B 5 A
Adls Y 9o 9 i J9 g0 o ) 9104 1y gl Ylwsl adoa )

S 5o

S 0D 32 b 9wl ($3uin b 8 uxi) o ) g0ds e s i
S5 5o Jadws Jlsd 09090 4 C oz pbiay Slgs I

s o) el Jled sl a4y Jled jue g gunsl Jo305 oS (wddiee b9y a4 ol sl il )d ada yo (g pieie @
g 505 plmil 5 8L VS eI 9B A 50 5D

WSS P diaee B9 &3 Mgl Sulgi B9

- oo Jitie K < & oS 18 5 3ules sl By A slae pums) 03 )5 0 sl AIISS =) 504 DNA lgs 53 -
g 5o Jitie 5 )L e 58 4 Lo Sugs -V

oo Joie K38 & a5 g s & olKiule ST )3 5 o9 Taes s )L douw g5 03 Al (S 3uin sk SUd pz) -¥




Lo gy 25 1l § At @zistnovin Sy Sl gl

ayorsfcil s slaeas

(4

T334 KaS

oo o (s (o

el BaA copndicuS S
Jud e

rgasly Sadgs ¥

Glebs) b LT oad (alls poows 035 Jb put b 9 LT oS L5 50 03 )8 —iund ol puSly 55 s (sbiibs)
Ser pld

35 5 lows Sl &y yomie Lol i Sy 355 s olows Joole b alslio (sl 1y oyl oliuss 2ilga a3l 0 Suls3 cyusls
Hos olow S92 Jleial 323 ) Rl STy 3udgs Jalye 0> azslia = unSly Sulgs (50033 Sldyby) Sl

A1 s bbA uin S Swdiue by b oddd S el SLawSTy aSdla ) )l sen Ol 3 yas

&2 Ui los Jale s (03GAT) 05 3L &2 Byt e 03 o) o 03 3SHiE3 o dike bo) &1 STy Sl s
S g o Jdiio s oles pat oo 29 b S )L K

B oasla a6 sy i Jle

b SLUIHT o wol 03,5 =8L)s b Disolen Jole % 05T & bgape 0) &5 s lon e Jole S
Ssze ) Disolen Jole sxbus S ET @2 5 3bee L) pbssa

‘o b 0

\1 R m 05038 ) =Y “;.
&Y 51 AT e
y '] L] %‘5&5 035 iz =) ol s s om o)
P b e a3 g | s p (b e 5
WS 0,1, ER I W R B AU s
3 i 00 23l

(sl oA oA

S i S0, b o) 5 S il =Y 0 IS




el b Jl sl acgaze 353 &5 sl ilepd 0 (K3 Bl len 0less 338 Sbs) I o

sl 9 pled I EBL &l dasws shls &S (65 55 sleaial s Oj‘_gguwoola)l)éu@@u); OJ s )23

Al w308 50 LT Ml J8L Sas' L 1) lAJLm W) s C)l'; Do w3 Il D (plaaialy Gboy cpl 0o :uib)égj u?ug)

LDl T 50 b Jlew e 4 ) asdly yuss
by QLD 1) iS5 caghls Ayl aidly puss A, 1AISS

Ol ol b r«:Lxd WSS s o9 Bl Al & axy pias Kol 149 Je s ).MTM}.O Sleos vl sl =

Sl 1 ool olSiuws [m(oro._g)'.sT 5 ol 93 505 ALy yiua
0T ubeyd Sl =

53l wudlS Has Jl E)l'; 23 5 353 5 laa Hlow wod JI D e gail lasl -

33,5 Jlew w3 Mls L LT 5 Jiio e 9ail 4y (99 )39 (€98 w3 ) 3T ) Jl (sl asums (s -¥

)910 A low 390 Ia:)'U A3l 63k ey B Yo Sl 3 ilus ) s Sl S)ee Ia._g).iT Sdiuilg3 el oyl a5l e

WSS 38lL)s ) oadh Swdiie o gail waglide

I 355 iS5 blss 1sil el 03 @xdlips 1 Jud 3l 3900 I &3 05 J36 wlsie & bl )3 &5 Swg n A AUSS

EAN- S VREIVITAY

D8 o_\.Ldn»Ir;.mla._»_).iT &3 L s ulsiml e 390 Jie LAGH Il ulss 5o Sl Oleys sl 2 ¥ &GS

ol el

S5 bl s S e b
315390 1909 b (g
LS o Mg

““9“’5“&’))’

@—l":

Lbd il len slas o
Dl pss S5

Phgps-Y
)9k oSl
A B oy
Do 5SS Wilgs

[
il gps
- M ety

Bl ysiS pogyg—¥
)wabu )M)

OlpgseJase
Semasbegil

Dyl oSS

1S lon Youstiins —&

el oro Jlus OT 3133 aliud 5 anlgl ousuldis (s )low O SeeTeibgo wlops sl %

wessis 0> DNA Ly Gise slas)slis Jie 6,58 slabs) Wbl 9 wsa Ginle)T Jio (pousuids lbs) poslle %

SIS seie Gl (§)low




5 ddlosdis yals r:él.l.c)}ubﬁu;sg Lol el ool Aubl cauhs yalb yas ) UT [oSU.::UUJ.S3 Golow yoakin

el o sl b v s Dioles Jwle vl juo

D02 023 0l 3539 G plsise s olow Jole Sl i8S o5 lwbiah 9 60 9Ud ) Sbabs) SpS Lojs sl >

ol solowy pusis i le
1S
Dl 3935 9T Gl Galbd Hloys Jsid 9wl S yba (s)lew Sl
AR 50 wawd Jl D Dsolen Jolge Jolio v glis (HUlgs jaul 4y Wine > 58
oaub zhysuuwl DNA (i ezl psiwl 1) 5 5%iko 358 993 3 392 50 DNA cadsl Jal e )3 Syl passis sl

DNA (5, 5ls ) shab ) I osliiwl b (s sl w9 209 DNA Ulaial 5 5,8 355 s sloaal, DNA Jolis

S g 50 031> Housii3 (w9 »29
Slood loladl ey B 9y aF S 5o el o) S)IS 3L) el jaal w29 b L,S““;,JT roliuz D9) pesis

S )8 ) g0 331 ol & (s 29 JWil Jl 8 s sl p iU s S 5

9 P35 jo Jluwe )3 (ol pww 40 Ssiae hlow 3 A8l G L) (eusis V> 5 IS ) by 14X
OIS 3,6 55 Ly Jawsd LS 3) 90 05 asllos Y oxed (Slinaxs

1SI9UD ) (S35 Ubgila Sules uenl

13,5 o)Ll 3 gedin 4 Ylgd oo &5 IS d9a9 U gils (pl g3 5 A Gl Gdasie JoUs

Lol pitg aub)p 0 LT G 5 aub) Jolse sl Jie 03 03 ol sl 5 pSloc asllbe -\

ool Solors 5 sl 1T ol paw Elsil Jusd 1 ilusl slas log aslliae sl ps Slae wlsicds LT 3 )8 -¥

O3 0= 5£93 Il e puib Sislgise ()5 LS Jlie wlgicas LT ws 0> P BlasIIs b (Slusl Slauiss »p 3ulss -
ol piwlio 5 aub b & s olusl sl &5 Ui 3y bl

:QUAI 9 (s 9Ud )

o dizeo slasia wlballe ¢l .2bl ol yad Slballe b 3ub ju sele 3)5luws ¢l il oslawl puby slas ) slusdad suilo
5 08 50 a0 ) () (Seal 5 Seledal (SBUAI

el O 9Bl © 9id (yal Il SI1S 20 pae (read5 Sl HAUMYY 5 Dl pBo pul AT )l sl acsazmo Jobd (Fama) (Sioal
0ol ales e gibsS and 03 (T Glleial wlydod Sl (6 i 5 659U8 ) Sl o Jl calio oslaiwl ) glaiods i)
wawl 034w ) 9105 A 9 (12933

o=l 3 s uls LUT 390 03 sele Glaosls 5 saled s (Siue SIS A 65 SR oauh Pl wlisiss mlis Jl ¢ 56
ol oauis a5l g T W39 Sbyba s o3l cuwddy ol ga=o (s 5Us




Lo vg gw §50 spudid g dngd

&) @Zistnovin
@ Soroushsafaa

r-
@" www.aparat.com/u_5804580/lic_ g, 5o
Sy

4




Lo gy yiSo ipalild g angs @zistnovin

S8y ol

._\.Q.)u.a[ol:_d &Jwa)za&@ub)b)yl;J._m|dLmumf|3 dcgozo b LSy LS LS ) f yui
Q5 9 Joumo Slod Huss V93l Y9 VS S5 L LY 9B Ve Hus dawo ) (99 A (2RSS H=o (DS y=xo &|,.')|

gl 50 W VS YT LeS BLALLE) S g Jo) Jsb

S e slals) -l

(0b 53le) (5 1 55 -1 |

SawdlS G b b -F >6LQ)U5)&I93I
Jled gaub o i =¥ > (5 a8 3L Il Shb sla)ls) - o Sk

allwo o -&

SI€ slals) -l

Q313 55 50 1) oaub 03 e slde Jl s Ml 9 35 ) 50 S o5 Ml 035 Jliie 4y 1Ae 8L Sl B axga ) JUs
Doz T aasa s

il e}

V- lol:_c.'.l D 1de wunlgr )s HLs) S8l g5 5o (siva 33 jo S o5 My Hlaio 4y A3lg3 50 (S Iyl O e Il ow anes -
)1 cseal Ax g Sub) 9 by sl U slde wslys -Y

S uit.o ATEN (C_)'-’-J‘") L) g s 9yl )l S)ge slde \5|)4_ ulf.)a).; Pl u}).‘ &LQM)A -Y

L@T PRIVRES VRPN Lqu.u}acxz:)fl Dgab )9S oT Jl vlinldazy 3583 503 o)l suub Hob & oole sl b go ¥ Jlo
J.wfu.o.)}aw_wud.)})).:u.ol)

Lagbse v B ) waib Jlas = e3le e Sl re Jid) e

3550 Juu)l 9T jse 4 Gulss o) I Siledbl 5 338 50 wls b wlsliss lawl ol Ghge = B o) gaub Jlad 69x3
sl s Lw._»_)'.;T A 283 50 b (SuBs o wale Voiws 5 Sl so Jled Jole Gbgo e V3 plaairl VS B o) azmut)s
bl o VLS o3le Hhge 1@T&7_:#).>¢f.&1§|uno|)d._:ks| oduz SLILIHS Vel e V> —aiS 5o JRS D LR

BR3 5e wlis ) sl




Lo gy yiSo ipalild g angs @zistnovin

TS 535 gobwl o3l slaHhgo Fudlro HUB) A5 333 ),5 oo dig8s :lgaw
lasl (adnbls Al Hiua sLY) &S Slosk slaGbee 2335 Jled e 1) ol B u)os Giua sl b ol ;S 9 5 gl
w33 eyl A a6las Ylis @bl o LS 5 3a8 T 0wl ) LT 2= 9 33,5 Sl b ocaudh Mgie o) SLabgo axy

SDls kJ") uu'.m| u.u9.o PAYTPR FRCIVE] SV )LAS)MW

G L LS 34 2o

el Gl 9 () 1) ® el plwss 4565 K 331 Aoty ) 6 ju e Vs ubwl =

iloauis szl pgils V> Mgs plia JolS Hob 4y (5 s pe Sl dat =

I 6,53 5laas gos Olsd b )3 Y3uKe JUiS) 5 Lo 3 S ilwas dié v3)5T wusd & Sl R axsa )E -

6l o e slals)

) 9 5 530

.J.Q.)u,o).,_._.,i'sl)L@T slaplid) &S 2SS 5o law (595665 slady y=3 bu=o ) Yoy

15 L 638 2T 50 3539 &3 &z 3l 0 &5 HLS) )3 oyl Tiswss yusss 36 pa8 Sy a5

LS 5o oS buzme )3 P gils A muwl (S 65 L 5T slady xmi = Ygila (G e SLAHLS) puis Jole = g

1S € HUB) paads slys U

QL) ol e b 9 s 4y o s 3133 1ol )3 Sl Hliie a3 R axsa SLaYS) I o dde wunlsaps Ylis) o
An o i S oyl A3 383 5o Gl 132 5l OT cwlgd)s a Higa e s (3550 S o5 )55185 Axgn Ax 18 S oidine Y3518
VS VI SRS VRN LK PO [

S50 ZON 5 S 5o puadS OT (532 0€0l8) 9 35T 50 s & AT HIT axon oyl alis *

el laﬂ).uo ©)9)9 3.39; V) S 95 Lol vl 03383 09505 3.39.; Ud) S g Ve

G153 gl

(O $3le) 5 a5 9a -

390l 50 Dgila 5 38 50 lay AL 3135 9T e SLJ b S &5 SIS S sy G a3 D gila by s )83k ¢l Vo
SB35 Fuwl S )=xo (Ap

S3b) (853l B o 3ol LT ded 4y Fwly &5 351 )13 (33t SlAS yxo (P 90 S Ul Sl 1§ )a5 9D iy jw

S slaales fl:x.ﬂ Sl b asa 6l el 5 SOS H=o )l LJ"“)"[‘“”QL‘)}‘[A S g 50 D g0 6))?}; ol




Lo by poo 515 2poubiid 9 dut (@zistnovin

Il )3 e 353 s YL U3 b a8l Yo Us sl 0 diile H556sT plual YIS 5 A :6)*?95\ JUe

b n;J)A Jb s |al.m;| %0 g3 L Ll RS 50 é"“l" LS =0 0.3| a4 Yasile |a|)T9 Sod Ué)gT u.ub L Lﬁd;g;

BN C.uub LS =0 ool & 0 Ladaxs oa azmyit VS .31 GloasB b jdoa plisl 2o ayT 5 45 50

Ol &5 S se (S8 (S Il (g Lel cdian )3 50 S i 43 03 Wl s T 608 sla b od I laml ENS 15 a5 93 ¥ JUe

w3 505 LS jxo ol I )s (as)las Ylinl jo Sloasld 5 ,ba Ly Sbed

fSaans M s b puls Y

W pe )gils & (132 Mio) b I HXo K ol jod @ (S5) Slauo Wie) Pl S e S o5 18 ST Eoi ol S

(1_»)).’3 I H=xo 132 S g 0 R )3 ol Bl aiS 50 lual ) ol S b s dnse lie S disle GOl S8y i Jle

sl G SbHL S 5 e SRl (Bl
9 03ud33E 3,8 Y L K Bl b Ax 9o 9l 3l r¢>L.w.'>l o)L gl V3 3= Slinlo )T Solob [oLs a4 Gddweuisly ®

RIS L3 T8 lsuo a5 ) S5) i 35 S 4 wb o8 0393 03 b plo jod 9T U3 5 3,5 abb dole T alsl ©
s 1de =Bl P Gin 9 ) slawe Yawub b ol Sl aS)eb 3,5 I3 5 bl 13e 5 K) Glawo yw Sw VIS

é&ub)}).)hkuun..\.auol)ﬂ|..\CdmU&.ub\_Y).ZAL)U.LS}UJ}.)}J)JldJ)ZA\_E)L).Dl).)\j))\_SL\JO..\.u)k_;aoéw).)
b Bl o w3

(U 9 09051 b 5 a5 3b) Jled Y3 o pubs - ¥
0disT )3 5 03,5 18 . bli)l (i So a8l AT s b GBISL L 393 HLE) (w350l 50 Veila (Jlwd Haub b b s
NS SR YEN ol loL-,_-c.'»I)'IL_»,)I)S.'i s ls)

iJled Yauh b yul H1\ JUe
Jsls)l)ékslw)sl)kslm)fub,.o)q&.ul[oljd._;6_\.3.mhsl_s‘6).§“_\L_g&ywlgby).ogs&uiqu)To.}h@)_\
G3ba3 Hgbb Ay 93,5 50 Sy dusa YIS Hhgo IR LIS ) ol Sl g3 50 Hhgo 9 ubls S9n9 5o 0l ol SEPA)
obada Dl a3 )5 50 8L)S 13& Ghgo 9 S8l 5o dusn 9S4 138 (SlaSS Az VS 3lS 50 VLS ) dusa oo [o)..Qd

)9b¢.) UT)IU“-‘U”}“ .)).JKJJI..\C Q.))}T ._uu.)AJumuu|.)lJ}Io).Q| s )Luﬂw.bl.u)'duuu}o OLs) U"I )|).K:
39T s 132 B 3ls 0 YL ) o 0l (s3wec

kJ"LQé")’z"L)‘“})IU”" ‘)9*”\:‘6}“(“""'} )L___;.)).))}';k;n 5] J)Lx}a zbb).) Sloss 5 X FTR ) L,b).m)l\" JUe

SIS oL Jlas aub (b pub (33T 50 s a3 Lol 9 99T 3l 1o a5 4y =5 gl . 30550 33l ) o s (a3 ) 90T 50 035




Lo gy yiSo ipalild g angs @zistnovin

:al5lwo Ja —¢

L};él).;l;gT)losLé.b»IL;g.\.'Ju,o)l)é)._x.bl.g.‘i)lAg;;upé,»;%if&&g);dw)ﬁsl;‘w&)w))):'@

A 50 6 3080l 0 BT (au8a &liue

S olaiwl Sslosuds 9)a39) OT L oS sl aliwe Ja sl 395 Shd Blaas ,5 )l sislgine u s Jl A e =

393 0T 0T caius I g salass a5 suxdldS 361 »s 1 slo kol U6 )yl 4 bos re Sliadule 3T 3l 5K v A\ Jlie
-duma B ) g0 4 9w Sl 350U M 5 02 Y VL Sin Sl G 0 jleeld by S9a 5 BUI DS e (19> Az x5
w8l s B ge 4 9 =) Y LT Sl sls Vs e s b

) L) oo B 36 p0 50 9,8 ALY 50 &Y 93 b ¢l 5 S e laa ) plia s )L &ali LS 0 o jibels ;Y JUe
3950 9 335l v L
.&&ﬂql)&o}pm&»xljMucoéubulkﬁégolmJ&b@&»hfﬁﬁ&dﬁ)l&opg@w:\” JUe

S 5o Y ) aib 55 4S5 65 03,8 gen b NS EJUe

:6”&-.. LT _b

y’.o&oJ)zio[a.w;.wu.odl.{dé5Wwﬁl)émmmfféjﬂUMTU})ﬁ)'ﬂLQ)'Léd_Aﬁ;:du.c

S guib 50 Sl (5 pad3 s Pl
S

- s UT 0d aS cuwl u.le.uA 6)33 wle) 0.3| DR 0 z) Io:x.o)| C})A I o elw RV ubLQ)LcM;A g_;)._g.'\.__g( yusts -\

S o plil b go (p piib b 5 03

B)LE Axga Sl sl i je -Y

axen 9T Yo ol il asgn Glas Sl plwlish ¢l Sdwlis oo 1) 353 Jale (6 iy s L )l axga (I
L5 o ol (e 9 5 548 e S Dol wudl jo s

238 50 3k ke Jl s b 13e s on smann Siile bl sla)lid) «s s i b aa sa (o

osls b9 m b LT pluwsl 5 SSlosls ey I 393 3l &S 526 yu Mo S g 50 0333 jui yblasliwg V3 G peduyias -Y
i ses ol )5 sl daw o5 b bls)l sl Shles 5 2l 5o ol 5l S weuwl

Sl LT Mio .aiiS oslaiuwl (Bhrasl jlaa s Ylygily GLRAIGS Jadn ) (5 s i Sl A o5 e VKR 9 3y 09 rel -E
Olad Y36 5 lawo il ol Lis & plwsl wudl e s 9 03l wuwd Jl ) 355 (pally a5 HlBoss ) Axen b9
23y LT sisle 5 03,5 035 0 0T @b b 355 ,alb iS50 GIINS LA g (ol JI a5 (5331 268 5o Ly b 4558
KT g




Lo gy yiSo ipalild g angs @zistnovin

S 9 0 ) )L S o2 9
a5 Jshiled 3 5o 5335 0T U3 sila ol Shume Sl il 5 LS GIS @ Jsaze Vsl L3 ) iy

5902 NTioe W @35 165 Slansn V3 Jolf V5bar (550 pe JIE) ol ypaded ST axsa lie lsa)s Js) s

sl Y &7 S 5 (plly 5 Anon GRS 08 0 10T JolS (6 8 JSib (5 a8 (o5 Iy

-4 &y buzxe Jl 395 Sladia 50T I auS 5o aub) a5 plizzed 5 3 1) s,y ol plaml sl eI 535 pelwl Vsils =
..))J_u.o)l:4._\uJ.{é)Ué)CMJOl)).ﬂﬂgj').}l)L@T}é))Tunmé

03 islgis wgils AT e sl juass JB )3 0)lged Yl Jouxo 1)s) sl 3V Uil Sl sl s )T 3L =
9&Q5Lﬁaiflam)g w5 ol A 3ia 3y Sanlie LGl wiluss & dilgn b WS T35 puss Js S sl b oyl
39T 50 ERI)D 1) hinds ol b Hgily YIub HB w Yol 15 3L




Lo gy yiSo ipalild g angs @zistnovin

HB) 9 b L

U8 S () 09 0 i ys £lgil
TR 0 plxmil ) )LD, a395 Hoils -\

P oo sl 03 3)Sdes 5 gelg by () SIS VSIS 3y Ll 2 ol & FEwly Sl iEwl

TIBI o plxsl ) sold) Heila I -¥
oo 0..).)_)'.?)..: sk_,s.ub o=l )Lf})'Lw L o..\.LLf)LT)ILm sl L) «— il b}.:).n u&.ub =il ol?_s._p [¥) GM)L’?

SB35 Linl 331D LT sla aF 23S e bl ) (ple)lis) obsils iz .35 9

ISl clis 5348 Linlidl slaylidy I Sbe
L;Lmta.*spLQsA;,;..\.‘Juoa)l';assl)‘ll)Io.*sgstmﬁi.\gTuaU,)ﬁfx)I&Lma;,;asT)lwuelSlSo.\s).__g
S e il e3 a ailudT 3lybol sla wale ole s LU
éuLQ,t)lmedh;)lSmuth_gy,mlm)mmémﬁmwyk};bmi))h&)u.»l._».l.::
L Yl aunSls S @35 At gy (3151 )93 Vid) Lo LB (ol ol 354 50 l35) 29 & a5 BT GlubT wows
2830 plol b ax ga lay Jleisl il 381 9 b U Jleisl GRalS (sl x

WS

LT (sl 0305 (sl 23 S (yal Lol SIS (0 3 o0 s 255 Qs g3 03 33 W9 3 S L) 8L 55 Sy o b TS )
RSP K| FEN Y1
Unu'h._gl)élI)LQJTksLE._:dLoi;I}Ww&esl)gﬁ)mwﬁusdﬁllﬂ)mle_xLLY)lf)'buLQsdlfo)Lié)o._gl—Y
.;uu|ng5LQO.)|)'3o..\.3).__)_b;m¢._)3..\.Q.b

JS 3 ab bl 3 5 L lid ) ol ra Gl & Gl Sl 0l Kk 9 3 (b DLl ol 303 b uolish )iz ) )3 -¥
S o B9 3 LT & pals

WWbgily VS Juws sl b bows jo sl HLS) glgsl
(J3oadds3) 55Tl -\

Sblae -y

SRlsd s pel8 ¥

< yaleo - £

liels 3555 5 Siliwe) lga -0




Lo gy yiSo ipalild g angs @zistnovin

(ko 3l93) 59Tl )

RETVW G STV NSRS TY KV REIEL SO SV S| FEON Pl Sl 0315 S (g ity (bl X

L2583 (5o el 829131 sl sy ( Jie 3us5 )6 r9Tal) )d waid oo 4 Hbimws sl wbsils %

S S el - o s ol -all e Sllead s V) ¥ >

ey sl )ls )y (al

L woglb )3 a8 nds 1) JUs

-l 2 slaie o3le 5 5 suasl 5ol sla S ¥

sl o3l Jgila b laugslb )3 was bl %

e s sl 5 sl SIS e 1w IS 5 Lk » Lo x5 P9 S (55Tl Juas Halxil by iy %
L )5 sle sl 3 osle (sl é)._gf)béo.)Lo))Jl;.\._pua')xo)b)iHUJjbb»fuoo)'._\él.?.\.b'LoDé}';'aé
S5 S iy Sdilo aulia Sl AT 9 PLIA S ) a5 23S e Dbl wads Vlgic D G5 9 IS (5o w2
bl Abls 39 e sl

L G an. ol Ulekﬁj)@3mM&WMmldLﬁ S 30 ol Il % 0 5 ) e Pl s

S e yreuds ) Ginld 031 9 0ale pgils M )1 1) aslis ¢yl &F (5 43

Al 3 ax T Simy fadiwd s 03 OB e wlas & bgs jo sl w) pibls Jl sl alis 5 ) eils s ol sl S s

Q;Lii.?dl.oblgJ.if)i)._g.i,_\.%».rl.ﬁuﬂ;)@J._\Lii.o))bgT})b.dhbD)gjl;.;J);.;udoio‘o)Ju»}}LbuI.ig)'g

03 Az ) .83 5o wlis D 9T w3 S5 Sl (Jie dulgs PED 535 (il b osils sl Lol aas hals 1) ol

A.'\)._vuobﬂd._t)'.pb).'i)lf)'l.m wlao sl o) (s el uf}'._g}).;ogll.cl.&boéu ;QT sl o) 910
a5 i 33 Ubgils i Faagilh il I 3 w)gF EUb L 3 gegglle ) S Sisle 5 0lb o S5
950 S A 5500 L_sLQs).iL_:gs._»L'é)gdL_g.;s.é.;Ioli&

HT (P 989 G ) Qw9 U9 pwginds (ga,90 husT 4l oliw *

Al o2alls U1 S 5 obsila U3 tha) aies e el b axda ol lis) by s 1 ki 1 osle hsils ) 1433

UAJ).:Q&).»W@)).J)Q[A)S’,M osbe yh sl . ..\.LLY\_'9).:0LQse.>|)'uix))).__ggks)gT.)Uksb.ﬂ)UjLn)'a_\.o}65).“

B wulled yhlastuw ) YIsgs & Y3l b 5 GIISL o Ulf.\&).__g PRY EREGERF-S [o.:x.»)| 6IlaS Jlo I PER iy

o IS (5 i 3.»).5 Wodle sl Jhodwgd (pl pli .2irs (50 Pl b LT oslo ol a5 siw sl A jR

gudy yiouds LT o dgs wiaiidge b s bl wia 35k ol ol sils




Lo gy yiSo ipalild g angs @zistnovin

BT a2 1 ) (Hheia HUS) -Y JUe

S o DRI wda cplalia 5 318 3 5o Jhe 3l ) (S ki &0 ja )3 V9l S un s GBS S T

O Al A8 5o Jitie 03be ) 93l a3 (3o Slgo (5 lie o red a3 SlawsS 093 1) 395 5o asl) 5 S pun pun
DR 50 JuSis D 3 )sils ws v Il 93 B8

SIS 55 35BS 0903 (530 Slge ar D 903 9 Sub) Sl 5 T JuSuin pliD o3l gils

o5bo oS pun 0S92 S5 L) bl I )30 a5 A e bl 1) slosle o5 pun s 8 ogils radn bl 59
Sl 03le BUS pn un Ul gils cpl )3 .S g5 (5 il Sl 33193 (50 5 SIS (5 ikt Lo Ko &F ol T &ilit
SIS e B b ool

1SS

wmnl Dlpda 958 S s s -

-0 st SEle B35S 3l 5 Flewo 833 K Jolib & il sl Sk S5l I3 s s lsiib elasl Y
bl

G5 i plas (o

SSB 503 o O 5 pdun oIl b 5 a5l Jleo

L o oG Jl ¢ youl oL

i 18 )5 b Gl e s ol W oolo yiusis

ol Ml 90 P (RS » (colo ..\J|3) awl O‘-’-J‘”) ) u:" (RS » olé&)')ﬁ )'| LS)IAQS

i olil s esle 5 5 Vgils sasldosle dage o s kil
31 (s 9lme

ouwlde ob)}T -;wadﬁ»)};)-;uw;k_;b.} )yl; sla)ls) a.C}o.‘_Zo uab'é-c sy =

¥ Lol s6)ls (5 i 6568l )5 Sojm slalde. ss)ls Sislaie sl o)l il,m B9d 50 Ul a5 Slalde =

AL Il layT oé)}T -.u.u)d.»}).t.ofl.@T Sl s wouwl

A& )3 39n 90 ) Ml Ve & (S Sgw e U Gl

Sl e dduga Llds WT o] s A &30 9 13e () il Slsize (ym as)lgo 1 ddag Llde =




Lo gy yiSo ipalild g angs @zistnovin

FRIAE S )LD DRI 3 S3ge Jolge

Olie s Sl a5 35 (50 03055 2 Slblde V) i samb DLl ubul 2 138l 51 Oljae bl 3 HUS) -
IS 83 L el (6551 2 i (UISE DL 22 0 D gils aSiyl izy bl 53R TO S8l 55 sl

SIS 5o el ) Al (85 51 (g piies LT ) 2483 50 e 5 1) Jaws sie 031831 b sldwo Slalis sla Six i Jlie sl
D oub B 30 5yt (5531 2l LT (yisSis (5l o Lol 351 (6 pidin (553 )35 ) s sld oo

O3 VI plod )3 358 Hgils wawl Sew HLIdE eI pdod (g3 3005 9 SLBL S (§) 5l (g2 i ulwl pg HLS) Y
303 Ylis jws ) sdod g 5568 9 (65 5l oy ki oS w5185 )19 9L 03335 30 L3 ) bl 3 8 JD3 O3S T b
S0l S S 9 3583 50 pusis b 393 HLISE la)lis) Y sils wud) b )LD 3929 I AT wwl e yued 4

IS Slaia (855l Glgizme & 36S (50 D o ) (213wl sils AL LS 390 Slgo (pols (Glps 1A LB oo 1 AIS
u.o.w.)l}ol.‘ J.\)}Au.o o) NLYEN u})l.cT S9) d»;l.w PpA) UQLQ ub}b JLe RSI)-‘ J.Ju.ok_).w;b 5 LQ.:T )l.u.))}o .)l}o Lol
IS i LT GiolsS @l oo 1) Sals slalie I Juols

Coia? ot Dot

SIS 50 S35 0T 03 )il aF il RSl e 83 930 JI (R D gila K 5 40l

DiaoS SRloa s el ) )5 sla u;;l).éll.;_a.s,frm_sl).él).;l).;)o 39 9 a8 Jl pbgils glis ;(SDIgAg yold =
sl 0T & Blaio 9 50l &5 35 e el 155 Vsl & Eals b 5 Ginles lal diile la)ls) b ) sils =
ibls 350 ST HST 335 5 15 sk 353 9 rald & @alie 835 5 3905 J1 A o s 033153 JIsT b o py 5 2l

.).JGJA}uTéuro.;|).nu&4|)u3)uk5|);3)n.lshmbo6_b)4mu|uio.n

1035 33 Sls SDI9D 9 )0ld HUS) sl sl
il (5 )5l B8 juow 9 Vo) B o dio )l & wulled gl -

Jal.‘xw[a.mg)»buébos.b)udué»_udea»_xm|uSMIoAL@—f

38 BT 2 )l Sl e b 035 19 w8 g0l (Ko Gdilea ST -Y

1oRlghg )old Jilgd

283 Gl sgila il 6350 9 132 33155 e 5 meld mlio I olaial &3liwl -)
D9ila iy ada Ol bl 381 Y

o Sl oasle glol )3 (sl olal ay sus xiws (il 331 -Y




Lo gy yiSo ipalild g angs @zistnovin

S)ls [ol.i Al vbsils oiﬂnf).g};x's)gujyﬁb b Ll s yes

)Lu.))}.a&:houu&sw
G)STél) 9 el ‘GJM Sl sawlie olf ) L’J.SL) \_D)Al.ko B PEC-KV-

Ml Gs 9T ) 55 6 8 3L a5 sl (6 3o pe SIS o palie 145

-unuo.gzawb\_:).;h(o).um‘wun\_:).;Lvo)bu.;umksb.:afu;&uTﬂN..\.\)L)‘_:)Ah(ozu).z:dfua&)hu—\

RENT. N

Ju.w),; n_u.ﬁg.oﬂ oalaiwl b js) [Oli&) b _x@ilm..\.ufu,o oslaiwl Shu=o sl aslis Jl b wua sl e v sl -Y

S0 el OlewsT ) e )liw cudgo jl oslatwl b b )3 5
0] we . o . o Ze . 7 d o . 7 4 s
Gy ply |, cuwyy puus canils o pipg b pnl @l 5989 Ue 515 )18 L6 pod pw 59,1, Mog) SUpLT Spl j9, i > @l iy )
p
(oW ;4 G
slaasly s ook suublise U.QT I 06 o Jl i w S plHSKhR 93y -E
SIS 035 3l g 5 32T 0 03 Jalio & 5135055 (5 Y5 (5l ealusa bl ug 03lo 203 (5o eniy SV -0

SUG 395) 9 Hliwo) lg>

BECPTRN u.)b.u.\c) \—)l,é wwliwwe) D das sl 0 o|)3."l; - =
soéqsbéUT)deJ.ifuaubI);xglséuh.ml.\'é)ga..i_ggé})uog)éuﬁ.wc.,»lﬁsdg)ﬁsl;.;dl;wl)a:’@
2ok 5o R ()53l &g Hgila S 5 Hgily IS SasS (Y jauST B juae

o A3 uélf)L\.E.oéq[o)'N RPN ol O VD 9 3 5o I o 138 (53b) lddie gl ( Slae) Dled & 399 Jl L™

L:.;Lx.u.ul.\ .bﬁf)

A8 (5o [3w Al Hoils Jlwg i g ol )3 &S el wadlss uu.Qst‘o)}b\_ﬁ).uk,aLuaubé,.\')c@
.J.Ufuouf.\.i)'obl.g.}bb[o;a.\.ﬂbd.}&&l;)édfbﬁﬂau.oo.)._gbuﬂ)}jl;)éustw;._\u 3e5)®

R 5o Ll (Sl 395 ) (SluSia sl 0093 b 1AL d9u 4 Fwb Vs Y gl oyl (P Uls 395 ) de @

-3 il 50 03l YA Jlw 9 DA gw 9 wudled AL ( Sluwls 395 )')f-mﬁu:'u‘”'“)' <o IS pR IS




Lo (hgpm yiSo ipalidd g angs @zistnovin

(R9xS (S 9 blay!

D) 89,5 S ol Il By
SIS 13 50 bl )l e b aislsi 30k 0lsils 09,5 )3 S5 sy

ubgils o bls)l
5 Azl )3 0 bl HHAKH L 03,5 Gued 5 9 15133 Bla wrodle dauws 3ulss Jisle YT sS slaoh) Jlpbsils @
QS 50 alslie wileMol

..\.JkJ.A).LmL;‘JT)LLS)‘bLuﬂuJ&z.Lu).) =

0l om bl s)lr3 5 )l (plaJls
bl 35035 b (lsasid Sy 5259) 03099 H osliswl b Laay )5 5 Lajle L) ss) Sisle ulsils yém LU0 s ™

DS 50 03 5
SIS 5o wawlgd s 13 9 bls)l sl 5l L Ml Hliie Gued b RBE angs

.&Lw)uno.)an)k;)k;t)Lb|éq|)W3M;MLAUSLC%|‘)JJ).Q__A)96|M =

e ) e ) 03 13 (5i8L sl e b))l yS 0

e sl gas) ) L)l )

8oL 398 wleMbl 33,5 (50 Jb 9348 & 5 38 (50 law B33 (RI3E e ST Hou) 89 10339 U o elxil -\
Aols w5y oyl Baalie b )5 Sl su) < 283 5o 0l 10 e9 5 pa plml by 15 Sl 9w 4 b RldE gain
ol 5003 S Jlg xe b &5 b S 513 guie Jomo 5 9008w i3

ol 33993 RIIE auie b )5 SV gb DI pa pl a5 )0 143

SIS eleMbl il ol b xSl sl g ). 315 jui sliie S99 Sl 03kl )su) wls o plosil olSiay 1599 (slauo -Y
s 13 585 J=xo 392 ugl._g,.ghio.fa.?;)l;).; OT cows 4y 3l 03 )5 =8b)d (HlAe guie 5L 03l Yws) Jl &S
USS 5o

L bl asbls wleMol 13& i J=xo8) L) 93 9 wawa Jl Jud )5 sla)gu) S8y < Sbls)l slagbs) ol e jw
S 5o I L oT 38 Jme 603 0BgS Ule) 03 5 HieS ()31 b 0

Y

33057 (50 9338 41 503 ,5 (55T e Ll JS 83,5 9 s )51 (sla)sus) -\

2501 esdle o U ol cppimad bl anbls ilsl xd s LT g 45 3l e bl 05,5 1) sld J5 Juse sl 9w -V
DS 50 alad 5 Al Sew A ) Vo) 9 A9 5o 0333 Likaial )3 Hes VS basd aS

Diwd 598 (2bor s 9 Hiail )3 laoas ) 54%&%6')'3“(5&)}#)‘—‘”

AR




Lo gy yiSo ipalild g angs @zistnovin

)ﬂ)&bh)él.\ﬂdfWuoidﬁbulii;bé;uo)‘bgwngu.oLAﬁgng.\;u,ﬂi.é&Lo)f)lf)ﬁp)uﬁ}—z
235 gl 50 0390 u.)_L'xéé.}LnuTJzn).) PiPlly

RIS (S I)

1S G 20 b 5 3T o 355 5898 JSb 4 S5 5 dx g0 Siile pbsils S 0

3515 o 25 ) 1 Blybl baume 103555 (518 Wl r2) aanl yie8 09,8 )3 gl wb I Jlaisl -1)

JN3e guie Jmo 0)b)s lgs (50 V9l 1) b il 8l el Sew ju (I3 gilio &y (S w35 )8 =¥
A5 s wledbl oy )5 5K oubsl

&S 33 sble
RS
>

|o|.)d._‘|)‘5)3~_§s))'._\)liai).\.b'|33uoog)f~_gé|)é||)g).))bk_;)i.\igg&*aé}ao).guﬁp)f)&ix—\”

LAs)ladw
) =,

23 Mio 35)1s 9l 23S 50 Lzl a5 AL 5 JSub 01351 )3 aF ol 0 JuSils o 09,5 JI 1 a3 ) 50 gloial
331> Sislaie Lo o)laslla SO 3 S o sld ax ) 9o gloial

SIS s Jon a5V a4y 5 3583 5o (b Dl I LT il salass -l

B 5o el LI L )53 5095 -
235 a0 N A S 5o 43335 0T JlaS Z)B 5295 oo Sl 355 Vlsic 1) 5 o sl asbd L ax)se (ol *

Gled )55 s,

I 03 awls &3 ja b ) 6,53 Vsila Slie 3ules eniidgo 9l Yoila G 0T V3 a5l )L, 1 5DIgA )T S iy y25
QS 5o pinl 8l ea Jeadss 5 Ly Jloaal

o i UK a4 ) (I ) guaa 13uo 33 b aF siiwd (SaS sH3las)ls 589,85 FSas) a8 Shels u s @
B3 o SR 1) 393 sl Jleinl 03,5 s 393 &5 1) alGh s 95 I 1l b LT andl 3468 )l pd g8se a0 b 3uas

i Sl 9a5) ) Shlgd ,5 5 HUS)

5 0 Ubsils . 3583 e plosl L) asle slael Ghos x5 SN 5 it L (Y1 5 03L) S Juue sloyss) =
A5l ubl,';)f.) s, )8 Jowe slaygws)

ol el 3318 S5 s Gl 0 wlislasslingd b LT <& s 9 )SHU Jaue slaygas) Slgd )55 HUsd) e
& ) S e sl ©J 5 03,5 5Tl Susles oo LT wlsslingd ()5 wuibls Jidless sl 0313 393 Yl gils ¢yl ax ST
el 03ub 03355 3 5Bl53 53 Hlis ) srus bkl Gulivl p &5 el cle (et Ay, S Jdiko Sy s




Lo (hgpm yiSo ipalidd g angs @zistnovin

:'obi:ng'; sy yhlad Hd Salgd )55 HUs)

IS 5o 535 0l Fhsws L asle 9903 5855 Jsb 4 1T 33) Y=o

wmawld els oo I je oIl wed LT slie :agdas

LA O Hdlgd )T HUS) plxil 59x3

03098 Yo Jl (505 il 03 )98 138 &F Lblad & 35)IAT o Shubl 4 )%Ha% L 3l 0398 a5 ) Sied a (yblad ¢yl
))AJ.QBAW;L)»LOA‘_\)}JOL)J).LC)A5))324|)qu.uu)fu»Lub.b|.))fuo)A|)o.\.w

Shabl 3l Gbles oyl o355 plomil Ol paa SST S8 o 0l pas 038 T )3 olsd 353 Gblas JIS 03,5 sl ) 132 a5 blas
- gl 5o AbIAT LS 13

b SRl 51 )s a5 Salen 3T )ls) (gly ) s Aj}hhg)ii@))'h&.&)w'ol:_d'k;ﬁbi)?)ﬁd&ui)ui AISS
.Ayi)uo).zuL@Tg_gLB._\d.;‘e.\.dho.\g)'f).;

bas 03 )3 SRlga )55 S,

unolfT by L phSs s S9a9 wlual [olfub 03 5 A4S 50 (b 0w (WS ulsic 4 Gloae Wb sils ¢l V>
VY

OB 36 52 ) Sdlgd )5 s,
Al 50 6L LT cpalls & W 03 yios » 3 & (Slulen Ygose) Siiud 5 500 31381 F 35 0 ole )3
B3 5o Linl 331D o3l slay Jleial 3500 ¢l 3939 1y dly e Kb s e
1 )5)b Sl HBIGD )T S HUB) g jo
IDKLQ}M\JAMN)Z:‘NNHQL@QJJJ')NJAYL:JJJ@')A&LQDJQ))J.C'LQ;)L::GJ)JJM—‘
QS oalaiwl 395 sl 031 b9 2 Sl B Qs (ol Sl Aiile3 50 9T
S 69T 393 9 aalas D LT 5 5el8 ooTsl) sla wan Jlaial 5 o b 19 )0dd sabios -¥

S ]y G a2 OS] (295 S5 e 3 )lga 5 Q?‘JL;J:

13 g0l AiSs

5 Al Culbge damyd

Y-y VW-b-
055 yd laiesS Slaws

. " P oo wo Jeo . 0u . o . 7 L. 4 4 w e .~
8,051, 58 L0 g Ol abii Gh) cylaygnd o leiwl spy lgjs ;| U (Spje Qlogpwly plad sy cuddsn 59,10

il iy axis U o5 U el PS5 i) G o piaw s (@Soroush_safaa) exy 010 suT o oyl clgjs




	Jozve_12_Zist_f1_nomrebartar
	Jozve_12_Zist_f2_nomrebartar
	Jozve_12_Zist_f3_nomrebartar
	Jozve_12_Zist_f4_nomrebartar
	12_jozve_zist_f5_nomrebartar
	Jozve_12_Zist_f6_nomrebartar
	Jozve_12_Zist_f7_nomrebartar
	Jozve_12_Zist_f8_nomrebartar

