Sl wgo
P15l JU : bayatbio

dawgio pgd 8599

SanjeshClouc

pSEQ WD www.SanjeshCloud.ir



https://www.roshd.ir/112216

E@)J G395 9 Shigel @)l
390] 631540l 9 GiBgR (ylojlw

WYY P ddagio 090 6,50 m35ls0 &1 (V) ol

hisel 3000l 25 gk lojls

55 alamsgto 5 sages gm 3 SlaliS il b

csse aglllolabs Cile e « 501302 LS (6 bl i o o sl o crazeo JT ol s
(S3y8abip sl sLash) o 58 ot 9 (E olie!

slael) o5 (ot 5 oM il ol aqll s bl oo ol dame crozma Sl e 0
(31 keal 9) (ool St e 1 Lo (ool Sl 29) 568 (o= (idbiog 5
B33l lgn 358 5 525 L5 S ol

Sy Sl = (670 2100) (oist 613 wezme = (Slr 5 (55 5ol ) (sl Lo e
o5 bl (plos 555 ) 0003 i03 02 o e at- () Tambio sl b S35 2, 0)
55D (Al el 5 (S aabls sgdpgane (pdel pade (305, 2 i Slel 2
(s lwoslel

(S3m3a 3e) G559 GPi9e) ¥ 8o plazs oo o el al Ul

VOAEYEVTBA : ey oS AAY 0 AYFS IS5 )55 AATV VS il

WWW.irtextbook.ir s www.chap.sch.ir -5,

(597 bl S pogasueddlz WV ieskeS o6 Ol (o yd sloliS pdg ol 28,5
FYOVONTA s iy g FFAADYFo 115560 FFAADN SN0 35

€l (ol Glpl (oo GLS pid s ol 5,8

Vo¥pinle

:ols ol

CXPIRVY

1l g (w30 (532540l 52 o yr 0
gl g (63 ya0li 2 039 331 Aol

67 s 3lwoslol iy
25 lweolel 639 381 awlis

ool LS

EXE}

1yl

iy >

£

ol Cagi g Lassl Jlw

AVARF o BT ITYY SOLs
ISBN: 978.964.05.3132_7



Iy plisleer jod gyl
I g e 301y 3T g iy
S po Libogs (Suijlu g
9 ool ool a8 wiss
Lo cSlos gl gl
Wilgi (o0 ool Loloil b

«’oj..:u [,u.;é» o> plol




3901 (5325400 1 9 3 (ylo b 4 Glase GUS (9l (s9ar0 9 (g3Lo G 4l
S ©igoa ol 15215 QLS 5l ool 4595 1 9 cal )35 9 (390 @)l
o2 5 e Jodud o ausdli (bl Lo (g 3lme oL Ho &5l 9 (Soig Sl g
21 3 39500 S (g (£ 9 g S 12 4y pdST g pld At (L (5510 pr Se

NS (o0 )18 (S8 0,5 e Glalsin g Conl g ghen Lol



Syt

LY SV s JoSg0 - Juad
Lol S5
B> (gjlwiislon
b (o

TV Wl polebl b o -Y Juad
P9
PR Sgw &
05 Ol el

Y e B Jowss 43 M JUs! - Jud
abpenlio
i glgl

LR 2 s YT 43 kS - F Juad
ol By sole j3 yuss
b Cuna> )y
b £555')3 i

EY Siplaodk 31 -0 Jad
&5 el
OS5 e (gt

VY e odlody (55,51 31 -5 Jad
o G351 0 590 63 s 2 tangd
S g sl STy
Y3 bl gt

AY e 3 (3995 S (559D -V Juad
S kit 9 5918 S
8l g (g (ot Sylid
5y9lid Canny o) l8

) ol
P95 S5 b))



P

oo

w.(b.)}b.) dul; ‘_5“): &S Canl c\]a.~u9m £938y9d ‘ja)la.u) Cuw) uwumy» Y‘uwtw Gy uLS
Lg)jabsw):o)?ckjhu\Y:\nbyd‘ﬁlé\nb‘uwuﬂ WIOMUB9ML‘5’):>UPQLCM)
B 55 dlawsgio J3l o dus 53 g 51T ol 8,93 51 48 sl uslids Cany 5090 )3 (270 pole
Ay d\.baa)&».ﬁ £93059d 4y 12D dal.’ \ w)uwb9uﬁbc\n|b‘ Ls’)"’f’?l‘c sols
by b gadate g (225 psle (6)50b g Con 5 09 Aol (slaialy olislpy (cwlils Sy Aol
olasl byl doye dw j3 o oy &by b gollan dabyy ) Glanl .Cawl 0 (yascs Lo gy
SE) s guis Coglll Cap ) godis ey s L blo)l e «Cdils g 38 03 LS
0590 5o (sl (Saaualds oy 5 wiee bl (32 39500 (BB g Jos le Ol < JisS
lodd Cunped i b (3855 jeal (2315 )3 S (o (P (cwlidsCunj (103 &S (225 pole
b S ooy (o bl 9 oSl eanlio Jilod 9 S50 olul |y Gl (i pls
5 o0y8 sl 3 00l o b Bluws > sl |y o gt 5 025 3155 5 S’ o)l Sl gz
2yS B4/ a5l Lol LB o elais]
SbyyliB) (555 055 UgS (sl Canmba 13 0503 9 395 L LS )3 glane syl b3l L
5,5 S a /1S U l55 /8 Ul Lo
5583 Blass o 13l ) 555 2 S 25 e A gy Csmlo Sy,

S )38 Plwe 0 > )31 (228 psle (sl el 5 b Codgasmo g Jelos (ol JU)
@5 (e plrod] Slgn 025 ple 5l 6o g pine (e @lie 5l ool L
B8] o ) i Ly s ol oyl )3 9 a5 &) ale (ol il )3 ) ln (g o s

S Sl ale

1 ol o 5 ()b eyt O o] oy 5008 b Y ) paolis Cang dolsl y3 LSy
a5 ol 51 lao Js! el Sl e, 5 03l canS L L) 43 IS0 (sl lSales L) o
g (oo dalllan loj 35 )3 Oyl (slylidy 9 b 965 s () Syl 9,505 o



JUsl g 0y33 590 sl S5l (Byme s st QLS S o Sy (B Jgeol 5105 513 5
390 0 31,09l s g sl 3 SleMbl by (63 o JWod a3l o a3l d OleMb)

Cono g3 b lygal 3l O 1348 3315, o055l 90 13 (655 Lyl s LS 51 (6, S0 i
A Algs Ll (awgi8) odlo 4y (6591 31 5 ( Jokw utti3) (5551 s 00Le )

OBy g S8l wdine (SF wdige 0fig &y (stan) (g S8 (5518 4 QS 3l tewd )
soloo b (655l oyl 5l oolaiwl 3)50 10 (6)5ld Canwy (sl by &y o5Lisl yous 5 Cuwl ol sy
ol adly yolass] ol by yo

ez 5 2ol (i 6lo i30T ol £330 425 S ) 13 bl opplis
ilodds oy s ¢ owlids Cunsy ple o i sloaidl b
b (55,3 590l Ll S Cal oldl b Coglgl dgismo 281, )3 sl 0397 Jgl Alawgio 1 (il3gal il
o sl Cannns§ o Lo 90l 3l el s 4y Ol 5 ool Cpizen g4 o0 dxlge Ll
B9 3y ol By clalgises 5 (Sl i o

G355 sy ) 1 355m £y Vg £ b s IS Sl it
sl g0l 1313 38 Lawogi (6l pogo (53 B g 655 iyl o ol 23l

P 5 S sl gl Ly jlislio ais wle ale V93 Fo)U 3l sladiges LS 5o
AW 02)91 L5)9’l> Lng)L.Q) ca s 9 c‘j )‘ oalésiwl Lngu»s) 9 Lg)sbﬁw) Lgl.&»)lfs)lw q_§)).}‘
ole g5 a0l )3 4 iwliis oo (el 8 Jguamo Glgis a1y ple aSST p0gMe (1590l 2315 b

iz o 8o g 0y M8 13 0l L1313 byl (58 @ 3l S el el
Lol 1y sl oaams JWsl &5 5 iggel )5 g i ool ol ) pleo ol (60550 yal 4 Ll
A5 o



Moy Gl Sed b S

5 e 4555 3)90 Col p3Y oS 039y bl 5 (Malge Lo 4S5 win S oyl by
25 )18 5 pyoe Ul

@4?9:@94,;;%@(m)m@uf)J@mlwpwu;@wgwwmw
(1455 a0 LS Ml IS 5 s o o 1ol 2 15558 5 s Sblol 555
A8 Ty (Sobel s (yg03] oyl 5

sl WM L8 sle oy wmgﬁ}wu&}ﬂ}l o 8l o syl an gy
5634 Jiluo o> Cuows &y S g 0350w (ivgol 3 a0 |y OLS™ Lol Glaal &S (658" g g
1 sg0)] dots ;3OS pl (sl fumd (glgien ) Slowlee g (6338 Va2 ybo 48 Cyg oyl 40
oosas 3 il cplly o Slsel 1l 4y gy slylnd 516 s )18 )i ol oo 1SS oyl )9S
Do awlS s (yg03]

blE] o Canl oty s e am (LY 4 (L3 clalS b QS 1yl aulie)d
ol Sbloxial g 4688 3 g anily Lads Cdls (lygel (ils (gly i oS b z )8 4 b g S
CB5 0k Bl (glalgiome y90 y3 ol)S iy g ligel 315 il 03,5 o 3l ], ol il
xSl 08 oy o osg01] )3 5 G ol S sl b )3 llas () 48 ks
el ()3 QLS (Slgizen latd by 9 590] 51> g0l 9 5958

)Lm.i: Cou yo & (\"9\'9\ L;wl.w: w»)) d.la.wy.o 0)93 0’39y L;.«)Lu.o Gy ol Mb/u )
oK u}‘)JLJ D9l (o CymdS W D uLS).) 4701 uuLw‘ » Lj UJLQ( > g Cl 00 ch.>|.)))
e oleza T3 i 5 93 4 Spppot Alnn 2538 ] i

555 Aragio 9 0908 ouwryd SBGLS Bl 128 cuolidh Cunns 09,5

i 2T aia B o (LS ol 13 (Lo By9by g (aailsy yidiny clbae
25s5 B e 33190 9558 5 (ygmo il ¢ stbomiiyy) 3 90 92,00



https://nazar.roshd.ir/

SleMb! b JsSse

D

Scwlossasloayjl, | 988 SVheer
7 5 . Jab ol S bo (Sl
3Lyl yilesl gl yidrgy (il 4 (w4 Lok ool 1l yalb 4 Jlaw pl Fewls -
53k s ialojl 9 by gl Ol 4 (g sl Jg sl ool L ol & Jlgw ool Gy do> Il (g0 3 Ao 4o
D> dslal o pols Jb jd a8 Wi plol ol £ 350 S ol 3955

Connz (1545 351 ) 28’ Jobo Sl olomiy 31 i O 6l (A (53L 88 ol ey 31 (S5

Iy Lo ool Ll ol &8 395 o 0313 peaiogs o ytalog] 51 cloyezy I 3 llno Luad oy 15

b 000 L] S o i (3592 9 (RNA) by (DNA) b im0l 40 ape (sl J3SUge 5 035

e U )5 it (S gl 1500 (5l s a0 ot 6y ol gleknio b JgSga oy s
g o Ll 859 Sl JUisl 50,585 (Sie5 9 JsUge Sl b Colio


https://www.roshd.ir/112216-1

EXPW RENLPY

s (o 5 U Sipg o 5> ] 5 IS sl i S o oy sloaisy ) S0

st | Jro g 0y 39 S s b ALl s (3 A (S o Jonall g0 s
§39i o0 055D it jl townd dy ;D A3l S u)led foadlygwd g OleMbl 5o o Jdiio ,500
3 SOpIISAS o 8o (3 4 13 Ledl Yo )3 g 1313 1,3 s 3 Lo ple SW%‘)’M

SleMb] 548 0,u53 3le Hlgieds 45 sl B3 03le oyl .Canol 08 asins Jlguo 1yl gels
Y WY I EVEYL O KWNA v IRV Sy Pt 3%
a5 IS sl 6 S b sl ool s a5l 8930 90 gl e M

Sl e LoDl 5135 0,53 codlo 93

Sl i

sl pU AL uunsgu (Siaizild
Iy bas ol SalSy VAP Ly

o e s g 8 ey o .w@fl};w S ely i gl wdewss T T
Sl rpilell (S ol il 95 9o b Cud S Casl Logeg weSeSem sl phd (38 28 5 lusl i b dusS an )
3945 0 9log i om0 )3 Sl (15 JguunS) Jl3einings aS ( (lysylom g g D3 plosl b ypge  CumdadS S gl (alo pypusd

() JS0) 8 b oy b ivge ( diiogs g £ s

O sl AL Sl (A 3y 2l 5 e alndigy 02 Jlw 5 4S < S Ayl Ol 5 (o iy S len Gila ] (Seda o )5 4l

Fo¥ el ol and g

dazsio sba g Sl bglo—¥ i slagpSh-Y
0y dinbgy 18l godraniS LS hosbarss

Olsle s 05 93,2 s

Sloos) 4B
b osnlive ol laarbe cla S| i

Ay 18135155 slb g SL-Y

S5 3 POy g2
J el by p ol el
Sglise 4l 1S sla isy
Ol o dS A Eaely ypo g
SP Ul dal) () Sy
lyoolo oyl gl .S’ 820 (60
(Slaiws ul) Sl S8
(Nucleus) acwa 3| jg 140l

‘_5.'\».»)] pwol> 999 ol C‘)Do.wl

Josistsy 5y IS Caloeh hun

\-Friedrich Miescher

e sl sl g Sh-)
O -
J

Hhoise Ol gty S laolegl v IS

Cand 038 olai) Ui ya 35 (5S35 il (5 S0 ) ool U (535 pal i 31 (oSt Jows i a5 4 a3 Jalpe
o2 ABIS o Al gy (5 L o e + (4 gy 020 AT a1 e ) i g (550 6 SL — lise 4y (3

Fo¥osoeda s | Glise o pllall Cpl (Sled ) )

QJJJS@‘\M}.\\JLSAA‘)JX@J\aJ\AM\ c&»h@u\dgﬂ\&m)\u)bu&\wf&\)x;\ )&_1

v



& oa Al g o la s 1 Ba il o b a0 92 (5 5L A4S 28 Gadidie cudy K sl Gule )l il )
] Fo¥osmoed
Fovala,aé Gacs G sa Cia JE) ) ol Gile ) ol sl anilen cuiy K Gila ) o AT )2
il e L3l )3 Spe g 6o o g sl sge dyloaiiingy (Sl 68T 50,5 odn e )
Ay lanN VA Jlo a5 Sylew pide jop ol ciline (b g0 4y aliiog 1o Sl ST (8255 &S Jb pd 39 0
LBl Seolosas 45 Ll 5,5 le bgedylo)S bond aniS aiie sl Sl 6,50 talogl 13 5l .29 o3
ol Jlas B8 1505 58 . e e S s gk ,
s o 9o Spo Jolo 2lei &y iy 3929 C8)F e Cud)S 5o b LaJge oS 58
GF Bbge ]y Ay 09 8.5 9 Lo)S L o aiS jlaatuing (las ST (oglsee s
‘_531)} JL\» 40.)).0 (_SLQO-U}O ‘jubu.ud 9 095- L;u))).g )D 9] 'JJQ).Z Lﬁu&)}o 4)”&.&3] k.éM&)g f.))5
5 alass Al lodis 05y 0dye (sla6STL [ 2)S sdalie o) Hlodiig sl syS|

lodds jlddiiig 9035 yudl (950 4 Ay (9 Sl ST
S Cuble Jgdai Jite 6,50 &l dy blgs oo 59 60le &S A yaseine Lm&uﬂwl@bﬂ
' i yaseie ) J il (S 503lo oyl

ol U3 JgSg0 ¢ 51,5 ol JUS1 ol Jole

wedle sl dr e 0ses 00 i ibe asslisl limoen G S 31 der JLo V5 3905 b o ) JUi8l )3 e Jols
20 1 G eale a1 oL Ul g

FoFalaatad s . " . D s
P TP Iy 29250 (sla 1ugy colad (4l ) 9.130,S odliuw] jlddinisg sus anisS (sl (6,:SL 5l o ] ySeia]
w_, b 50 e e g S plos] )18 ol 593 Lot Hlas 4y 53,8 g 55
Biyf e Uil 45 15005 5 1555 a8Lio) dzingy 816 ¢3S it Lo 4y, Jploeo b5le 3l g ]
A By 80lo s (1590 45 L8, Al (g o Ly 13,5 o0 Cpgu0 Lo
kg e Q35 S oy hbaniig sud ais sla 6 iSh 3l odds gl il 8)las ()50 ui’.\:{l.n}] »
oy (33)S 8Ll b .x50,S Tas 4V Y Ciygods |y ol Dlge g 15305 51,8 YU ey b (5900 y5Lu0)

b sl sl il e 5 65
5348 530 GL VAFF Jlu s L bai o U] 48 10, o lis gy 1516 (6 ST S Lo 4 ST gy LY

e e oo ol 3,03 335 b3 o 1348 clayy

i J] 3 o 2 oo 45 Sy o S gy o e s
S5 slode Joub 350080l Cuwddsgolis Sl ol bl 8l jg00lo cilad b3 ¢ Sodlur ylie s anol b
sty 519 00L0 s yutig s 4 15395 5ol ol o il 31 gyl o3 O 3 g 58,55
o Ceand oy 421y Ol g &l Sl |y Jloateing; (slog S 8)las %00 claileg] 5
o o g )i ) olgo 5l 0g)S S 008 056 w3l unnd o 4y 2505
Jite dlds (s 638 b 59l CitS bamo ) p1S 12 (puas 153)S LN ) (sl S2lSgs
gyl Aot ;34 W ot line ALl anild 1S5 g My g o JiS] gly o y3 B sdld o5l

el 63048 058 w3l 5> & (B 2205 (oo 90 Jit
Foy¥ osoed 2 aly 50) sla (i 4o (iE1Ser 5 ol sla Giale T ol
€ 2 il L ga 3 oS 58 g sl (5 Sl g 53 Al 51l e T (gl 0k oaldiasl o jlae (ll
08 50 ) g Caiea JEE) T 0 g0 )05 S alaS aiiS (o AT a3l 0 S adlial b Gl 3l cn AT 2 (<
A a3 (ol 4 Gk 5o adealitud 1ol se 3o s 8 len eaii€ cy AT a3l ) sl sla el ) (S 0
?~Vjﬁ)@_ﬁ?3}_.\4%4;:ﬁj Cual LA Q\J.J:\A}_.\JSaA_C\S



Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Stamp


I Ob s D (oS50 28 L)1 S g ) (8 e [ S G G Ok s s 8 (g la ol 1 ag S g3
FoYisa, sl () st

Fovsatanigliie Koo b jlai 4yl aidl Hh el ) s slaasi 5K 3

W] Sl g5 s L

Mejaps JIib

Qwoﬁ)f

5 (L2) el SlSgigmyomSeis Jolio a5 sl Silsy

Lol ((2bspes) (Lbojlis (Son s (L)) anl SiilSgign
e L 5 T Sy 5L A g ity )53
labogyS 4w 5SS 150559y I3k i )S iy 48 Sl iso
S 9 sS993 Cunl 1925 Uy 13 9 5902 5 (oSS 13 5341y S iy 133

Lo 48 15 03099 9155 o0 5100359505 T 31 2,15 59031 3508 (53]
FURWE Ol y Ml o L (G G) o3lsS 9 (A) L}gﬂ ol 315 (gladls 9o

U) ey 5 (C) cpgiom (T) cymoss Jolis 135 (el S5 il o g
‘Mdl?‘\f by 5 93153929 cyad O (Sl 92,5 CSb Sl g2 3L b
)13 3529 ol 3L 155085 Sy sl ¥ U
Shutl S b Sland GloogS b og)S 5 Jlocsgams S 5k wislly S JeSas e

) gl 1SS b land sloog)Solasi g ke g B g ks 5l gty

By 5 Sigh o Jate o o ssliS2ghud o5 & (S1bl dge o5 b nagylSy
Sl b sl laans) (B JSB) 390 o e ;503 1592lS 4 by po 15 5 (OH)
sl SS9 2.5 (0 )18 o e (9> Sygor b by o il ooyt SASy
B3l ooy b o

o e

3ty 13055y T slojl gl

gl Sl s b )hé%)“«.ﬂél*}b

Joussers Jsk :
! i
'n--||-~u : ' ';J§
o
5. (C)oa)w l’;)-’JM"‘)a’ T)L2 )3 (yeesd

L“u’-\w,w

|
:g

| Ty ail]
OH OH OH H
by 5292 B2 j9my 555



Dina
Highlight

Dina
Highlight

Dina
Highlight


iy ey 5455155 by S Uy o e 255255 sty 9163 o IS ol

] (63 ghunid (¥ JSK8) B9 o0

b LT o 2ol b oy 0y 30
)

E—0 LeogSishioas

S5 Lo 13 Lol 0,5 ol Mt

D555 il SlSys dlos 5l 0.5

Hole0g, S Caog ol boyls

03955k

. o
095 9 yulgiud  P—O—

i o
0-P-0

Dg oo 000l piuw](6350ud

SlgE o ] (6358

= Sy U}

Slain; ST (sby g (gleiinygd (Lo ¥ IS
\G~‘:L530u.uu; (JJ\JQ}MW}J‘#LEDJJMJMJ‘)A) L_ﬁ‘)\_\.:: e}@ﬁ.ﬁ
590 o p b oyl (635808 Lo L Al oo 55 45950555y claan sy (cLgsl 9
e gl gt Ling g1y 13 Ud JLto gl 1008 3Ll (gnila Sl SIS

Sl )55 slagl 13 S gydam0)S g Lol Sy Sliudog, S o (gl SlS'y
(0 JSio) 315 glie yuw 53 d g ubéb;,bgm))_mwlﬁbswl

b3 oo ,Us e S (51 45

259 JoNg0 yulyuw 33 (gglune Cond 4163 )3 392 90 139215 £ 95 )l &5 Ao o0 a5 ] 5
15163 (sl JsSga  ooles 13 T 3b 55 F o o izl Ul (il bl ol 510

sl iy K0S b asl el Gy oS 6Ll
e 53 )5 ol o aS 315 (L5 sl (slabs (g GBSl ligino 5 lanli L)

Sl Sl ansy 3 ot 0 S ]
7’ 5 sl (gutms i 35 o (6 iyt cytgens )ie b 51 3 lsS o g el i3 cyposd

) paseiie ]y a5l 6l
PV osoedf ol il et lite Lo aidy ja 5o ool late a8 ol (i G jla cligad 5 claalive
Fofalajd aea guly ) Gl 4 S aaldas O (g5, S8l aS il 8050 ) i S m SSaaaa s b
b Tl s (o S ) LRl 53 2 gm ge 238 Ly 4l ) Gl (slaas 53K 6 )3 35 g 28 L



Dina
Highlight

Dina
Highlight

Dina
Highlight


A5y i A5l i
(dop) BByl slo jilojl s 5l S aSalyglesade Jlo BBl

A+T A+G o ol G=C
G+C | T+c | © < B A aed

\/58 Voo \A/¥ Va/y YN/ Y/ o Ol

V/YY /99 YY/$ YY/0 YV/$ YY/Y | S S0

V/o¥ Voo YY/5 YY/0 Yo/y YO/5 Syd

ol yilojl slallas 4 lassd oS s

el JsSd g Laal dialy gl | Loadiats 8 sl ) g ) Sl 8 5 5usly
B2 51 ygnci ke 10 S g 51 o0iias!

(5 JSCo) 13,5 403 (69l B3 (gl JgSge 51 (Sl 550 31 oolitanl L ¥ alSG1 8 9 528
g sz yle b B &Syl dlos 5 Jlb)aiwbc\gl)ﬁl;’}Ug)b&bb)y)bﬁ9u&| s

313 anseits 51 s JgSdge el by ol i ealansl b awdl oyl dilsy S 5l

Sl 55 L0 4t poges 5 IS
0S33 g 508g awgi B> JgSUgesl

b3 JeNg0 Jo
Lok 43 sl ol slmodls g S5 el tales] gl 5 oolizaal LTS8 5" ogualy
Sl 3 3 ey 88 255l ]y gl b5 JgS0ga Jbo 395 celmazbly § oolizl b g Sl g
55 3 390 5509 el gl b lising oyl 5 ol guls 138 b3, g ol VASY

Slaas s

b3 (s gl soleiin Jo 9 68 9 guasly Y IS

\—Maurice Wilkins
Y_Rosalind Franklin
Y_James Watson
¥_Francis Crick


Dina
Highlight


FoYalaa arua (6 eS/ yidn) olab )y e jla (s i cp ) st sla Jh 4aS (s sl J & ga
YoVoag saaih sy (Asom 5 S i SalSs el as)ss S sl Do »

S35 9 Ogmily Jo (S OIS

2P 9 19> 4 85 Cusl o sl (GA5AS y iy 9 51 S 55 by J3Sge yo
03)95 = L’;Lgb)i & La ;,J.é-] @g)b Oﬁ' .JJSL;o b\.’qu |) L;ld;’.:.‘b) 93 @g)b )l;:.&L» 9 04 6w
338 oy i3 o S I cslajle]y Wl g i 5 131 0oy ol (sl gies 29 o0 sl
(I Vg o (S9yg) S 3b (o g « el (§398d g yolomo A592lS B § igdlS s S
(A ) Canl )48

Loyl S g badigey ol 21500 455 o e 51 Bd sy 93 iy (e (55550 (Sl
(G) (198 9955 (0 )58 o S99y (T) o L (A) (o] Lo o St poliais g0y
Ty A4 e Gy Clym s (o JoSo 3L ol Cuior ol ) 9 0 i (C) (yjgias b
D9 o SIS St (5G9t Lo

250 LSS Ol ol par 13 65 JgSJgo ylad a8 2 oo Esly Syl & bagl Cis (645,38
D9 o 1D JoUge (6)ll el 93,5 o ))3 (lails 93 3L SO bldos j> (ladls ST 5L Sl y05

s LSS B JoSUg0 <SG diis) 93 4,51 48 Gl oyl JoKo (sl s i (500 does
oaSube ob |y )50 dxls) SASeISE i Bl e plUS o Lo SedSs i lulis g
b o JoSo a3 a5 s 2l ATGC sy S 53 badigdlSs s )51 e 18
25U TACG

S o Ggeleo b Ol 3929 Jg )15 (o8 D9 5551 (oS 0 (S gy 42 5]
P2y 3 (Jb o 5 w30 6l b b 5850 a1 ol oo (55 S 5385
250 o s ol 6yl 4l gy il e o 51 bl piamy )3 45155 0 o 513 e

Sl

Lol oyt 359y S B g JoSo (slasly

B> (gl g0 g ylo Jdo A IS

(S59red Vo IR Vg


Dina
Highlight

Dina
Highlight


FoYsag

ol gl 9y

S5y 3 9 ol (slany S5 by JSgo ol by ol SlS'y 51 (6)%00 £ oS i
Lol 5] om0 45 5515 coneio sl i laby -390 o disls by (slotsd 51 S 5| oo
’ oS e o Lo

sy e 5l o3l b o3, by o Lo 36y 44 B 511, e ((mRNAY) S (3G,
‘ sl Ll T s b 348 5 m 5SS

050 0 5y s s By 3 2 (£l ol (ERNAT) J36 (50

385 55 b, 5y aiag gl o by sl > (FRNAT) (50, (5,

W1 35 05 Ol a5 1 I3 g ol 1 by v 285 () 2 0gDe

e eI (S 5 5 5l silog] ey i b sl S ) b 5

Sbosle (5 pbay plaasly pleMbl -yl g o Jaiie y500 Jud dy s 315315 ,1,86 3
by 45l el St b LBy 25 2 815 O Ol 5 o B g e 05 o

s ol LT b osn] (ol b 3 i ooyl 1y b (sl ol gisd aisSs

T Slw 9 g (51 STy 45 i gilSys CIs S

W5)13 0y 45l 43 35 (6,500 bl (sl 2 by 9 U Jlis Lo 13 8y 09Me La oISy
g Gl a3l )3 (65,9 gl o Olgie 4 (Olawd (535 1239331) ATP s ol 156855 Ui (sl
S o ool o 5l Cilises (sla e Jlud s assly

Sl b i g jimwgid (cladis] 3,345 Ggds od)ly oo Jgg0 sl 13 1562185 it
A8 alss LaToa] sl Lab 31 JsSse ol b tisodgs Ty oyl Lol g2

FoYala i ol andly 4idly e 3l GRS a1l 68 e 4S ol laila o0 50 deage (T 0 s ) 55 R 5
02,3 IS 1) S 5 (5 Yl Jlad (5 5530 (o) 380 (55l 5 i s (sladil 8 ) (A ) 1 55 e sl SIS 55 o 58

Fo¥iaammshy gale dib ) ades )
JJ).A:AGAA\_IALMM BN ‘Qﬁjﬁﬁduﬁgjdﬁj;ydu: (’"’J"‘J\G““"

\—messenger RNA
v_transfer RNA
Y_ribosomal RNA
¥_Metabolism

A5y e

e &2,U

Slas 3 ydue VAP Lo
Cladwl 34y a4 Lnasl
(Lol SLlSg)  (slacus
dpe

Ao plss oy )3 eV AYA Ll
O 8L S Oloogas 45
ol Jlast 8 s 6 5STL
Uiy Sak 9655l 12V AFY JLu
by as uoals olis )b gl sl
ol S5 60l
aSals plis BBl pV0 - Jlo
T slass 955 6sS Oyl (s> 5
Salaano Coluss g A dlaw (sgluno
Ll G olass

5uShig 9 ydSS1E V0 JLus
wzebo sl by oS oy s
Syl> (gl i o

SosS g Ogdly 1pYA0Y L
b cslply cslainggo g slo Juio
23,8 4|



Dina
Highlight


FoYala Al oaalia Ji8 daa (slaas 60K 63 by candd (slaas gl 63 g yi) (63 g8 33 g JSGS | (g Jluiilea = Hla 2

B> (53w aslon

asl SleMbl (ggls ¢ lyg 00lo Glais 4y by 4l s an g b
AN -yl A s S A4S 5o ska sys ) ]
Elan oo ol fol iy 3 40 CeslSy o5 gy 055>

JsNge gy sl 4y 354 o0 plsl B (63 luwdSlad b8 oyl
055 oS3l ASlod a8 (U3 (g 5l > (51>

W3l e (oS dla 3929 9 S0 5 gl Jdo 42 2255

o b do)S sl puingt b5 b s5losislon ool ao b
¢ ¢ ¢ (a ng) Dy oL ‘DLQ(‘””"” l.:g Ls)lw.)ul.o.lb dl)g ;QL\?UJ

by iy 3 8 2 )b oyl )3 s Bl (giluviSlon )
slasl 3l (Sa)ls sl Bl 6d)s50 Cuwd Cygods (adsl)
S 4l oly o Syt (b i) 95 gl o ol 3] ol
sl 5l S5 003,950 Cawd Cyguods ddgl (SUd (g g 0
AigS oo bl (gilwaslen o) 4 Conl o Lais
Seasl e ek ol ) i Bl ded ilwablea Y

bl (blisdos (ussly) il e SaSelSgly s ans) g Cusladsl sbody gy yo b anis) 93 )
333 (S add Lol &l o )0 e Gl 0l sl s

oS o blisdas (T dy 013 D3 g L (6L s

i Sl ¢ Jols ol 3l plas o - jbo oyl )5 (005 y) (Bl puS (55lwaiSlon Y
)13 598 3 oSl gy i laaid 5 LS slaans,

] 48,5 41,3 uuli 3,90 & b oIS

sboaroyd ol iaygl Cunday ) Gy o Gl (ole gy S LTl 5T 0oged e
gl & wilsny b 53,8 sl 1y ologl (LISl 4y dngi b g 08,8 s 53 1, 0 &) saste
oot slaandy 51, slogs (b (glaans, wlgn Wb sl S g g0 (gly iy (glodisS @l
(EN) Cjaiss cpSins ogignl 48  olbasplSy 5 oalizal b, b um ) b Lol hins awsess
53,8 (6,138 wlis yls

DS 035 saalie (e I 4l s) el s 50 K 5 WU o oS Ul 50 g 4B Yo iy 3 il 5 sl 3e e Giladl 2 )
Fo¥osoeifasd oo 2l Uy (g jluaiiler 5l


Dina
Highlight


A5 S il e 3 155 S 0 F (3558 alS T (5 s (58 K )5 4883 Y ) ans Jal 5 (gnd e 6a Gl 2
Fovala afad o) S sk 4y (5 5k diilas oyl aloS ool s 4g a0l b

ele day ) alea )

I 313 N 358 £1a155155 925 Jpans 55 &y o g o 5L “N LS b Fo¥ o

25512 o 51y gl Ol oo YUl oy b 861505 gty callie 500 iy 2 0% 5 sy Uil 5 sl o G010

oS ojeres J gl sl ;3 "N Ll cuiS N (glyls bayseo 3 1) i 8 Il Ll S obuaiilad asa )52 sla 4l sad (21

oyl 15 iS5 5 Ay by i )y 5 3 S o Sy (5551 (53 Cslis 23 enlhe Al el 3l

Aily ade) (el ¢ SLdb Cand (€43, 150w (LD &S 5aus 0oy ol ¢S . -
ol (sl (638 o (63 0w (S Jg ol S il 5 s 3 sl Lie 5T il

Ltad,:fbwﬁi&._gldgd:n&'b.MJ;J&u‘del)lawwa)md)ﬁbdlw ?JMJJJJ\ Juala sla (5 iSL sl
53)S w9l S b 5l W (6538 (gladBa Ve Lolgd jo i oo Jobo 4B Y+ Do Gl cuiS a0 (5 jlwaiilas

Joloce 5 onsds 3 5 2l LgyiSl cbs  log Aold o 3 by S ot el RS 0% 601 308 3o ) F 55
[J . . . Soue - -
IS o gt 3195003 3,5 s s it sla Il Lyl 2 SIS S S (0) S
: : o . . tTalhA
Aol els s Jll g Ggudie pinlejl oty 08,5 L3 dlg) ) Jslore 51 Sgliie (sl i, o o
o) JSo S U i 5 Gl Sa el 2

et s el e . e B 0 5800 G ) sla

ol ol A b3 (5luilon a8 315 L5 alo] oyl gl 0iS oo line e g cslo P o catls KAl
E.colisSL L, °N s )3 E.coli 58, &‘J\J DS L“u - \J Ls)'&b i) ol 5 UJ“AJA e..uS UA)S
: ol 0 2S5 03,8 S mM\JLﬁ&)ﬁbWJLJ\JMM\Y’ u‘))‘)lu
;9) 05 Ol deala sla 5588k slin 2 S e JEEe V0 (5550 sl
S Al ) (sla) Coand A13S 50 ol 30 K ) Gy (5 Jbuaiilas a5

; Foris fad

N S b

bomea N ehbslacsyst,  FoF e a0 geuly b Gl 4o JUl 5 (psmal o il 3 o)l p0

; Aoy Jusl TN s 0 saaliia (5l 58 Alsl (i alaS 5048y Fo ) aey (all
|

g Sladiges

| 1 | | Olojyduw ol
, | | Coglie

Slodilonpsd 9 iluaslen Jgl y5 FERIJVIN
(aado¥-jlam)  (ardsY- jlan)

ol Cawndds ol g Jliwl g gm0 (gl tologl YV o IS

Al sl 13 )5 S w31 30,5 3l o Adsl sl ST (s ()
o iges iy (S JBs 5N L@Tdb; Ay 90 y g Wl LS
B oy 5les S Lagses )3 (siloaslon Jgl jo5 5l Jols (slags,iS (b (o
I Ay wle > ()lg (013 3,5 31w (4835 Yo 3l um) "N (g5ls
ol bawgio  J&s l.gj b5 w0l LS
== (435 F o 3l dns) (6jloasslon pgd y93 3 ol (sl sy b (oo
e IS5 ) 53 (5865 5 8o )3 S g 93 13 33
—— i)y S JE sond 5 bawsio JE Wl 51 o g 31
S
Seuphoginlc bugale ofw(dl . . . A o
Gl W (Gl 4o JUl 5 gl e gl el 0 aa S L
¥oFlea ama
G obwailas s (ppedia Sl dansie 8 L)) 5 JiS ()
\— Ultracentrifuge ek &3 y
Dlgh edlBa Yo e ) oy o Al je (g jluaiiles Al A L (@ Ve

ol o JS Al gl () (i alS ol


Dina
Highlight

Dina
Highlight

Dina
Highlight


AR

Fovola,a sl laa of 5l st 5 b ateld QU 5y ab o jleaiilas il o la G S g 0
Fo¥ ¥ Yo medlan o 31Ol ol ped sl g 3 5 S e, QU 5 gen b Lo g jluanilas ) Jd by gy S
) sa (3 [ aS) Gida o Ha Gl Cudlad Cae a8l ABE S ga s 5 i w5 o> Lk Jaai Ly ) L34 0 A€ i R

il gl

JBe ob &35
B b aleed ST il
3 Ll (I s 5 gl
J&aen al)3 oL o ()
U9y ol g0 g e ool
O 16 S0 Sod i (Hglore
ol gl 131, 0 IS a0 Jte
ool ol cdale s o )8
I el ppb s ol S
9390 nS VL ol
31 hitangsy s 2 Mol o
ol o S Ll slaclale
Y RO

2 e gla J3Sdge 299 L
o el eS8 g Jslore (0
29 (B wlusly ok yslu
93 gl g0 hBgio ¢l alad )
Sep ol Je Lileey

hal)ly b oo peodadlaie
B bl a8 sims o LSis
O aseine by 0l e s
g a3 Jy oo IS
S92 SLe 03 (B Lo (o

355 polely tsles]

b3 (sjledslan ) IS5

¥y
ke 6,50 oo 039 oo plo] ibslis das g0y (5 lodislod 4t (b yasedo | G2

O 9 b g0 Mo 3008 51 Mol iy 93y Ul S350 oo 3l S0 ) 9y b ey 93 20
$agd o0 pll (lwsilon ol ol yad 5 (20 )0 Ay 3 i 1 b ded oo plodil (g3luiiSlen
L o3l b 3 sy 93 39 plo] (g5lwdilon Cul 148487 s 13 Cuwl 03ld s Clains

g 0 3b gy Ay g it diaany o Cond Ay

Silwslod Jo10 9 Jolgs

sl 125 2 42 Rl o otee o8 50 (0m0 Jelge (3luiilon 5

S gie 4,63 JoSge

SussilSy sy cpl.aslus 1y 61 JoSo des o LS )5 Al aS B3 555k (sl lg
Oland 93 (il Jb 500553085 by 4 Jlasl dlasd 1348 St Sland duw gas b 51 33

AR o Cund 3l 1y g5
JoSo oy 1) 13521555 aisy 93 03,55 > 4 (Siluwsiilen (sl p3Y (sl mozl -
WS (o0 Jog o 0yl (639008 N9 b g 20 )l B 0 5y

‘_,’.;awi ol yods (6B 1y g 3 cdipold Slgzee b B> (§ilwdilon 3l |8 1 6 slwaiilon o1 0
Dl oo plodl L;{Lmrwﬂ&flg )8 -l g plooil Wlgis (loiilan b g Lo ol JULEYSTTIWRS

VY JS0)4S ool o 31Ty ey 3 5o gl 5K 53] s

S o 3l o 31 ol g IS 30 B ey 00 (3 e sl ot i

o il o) sy Dlie ;5 b sy b a8 o clled ,Koden b o w3751 (6,500 g9
"3kl 1S o iy oSty (sl iodlS L) oS (slaaisidlS oS gl e otes 51 S
9 o0 plodl Cup 93 50 (Silwailod «(Silwiiler oo y0 aSol dn g3 .l (310 LDNA)
25 (o0 5 (S 99 Sjlwrlod o oy

\—Helicase
Y_DNA Polymerase


Dina
Highlight

Dina
Highlight


59 g lr oi 5l B3 dnlsy 93 45 e )3 A0 VN S 3 18 lwiilon o193
ol o Aol ) 155 o (jlosislon 2o Ll Sy 4y 4l o d52ge 5L Y jlus s
Opiean Blodds 5 SoaSs 5l dnls) 3 g diSenS w5l 4 93 (0 (g Slagn lisLu 53
23 iy Sl 41y ragrlSes o)Ll sy S Jl )3 (st yral 63588 (slotisn
Ay ASedSe 10 a8 0)ly  Siww (S3b £ 95 4 silSs S (s adls) LS o ddlis) uSis b
535555 o A ALl plSn il JoSio o] i) (69) 4592lS 93 L ol gl y 313 15 51
155 5 555 o 1 Sl 0 ol 3 b 55 43555, 45, £l & Sl
VY US) D9 o Juaaiio diisy dy diland ST g0y

Slias,

o AN F &

ol g owdl O ey

JeSo 351l 4 Uil (gl ppoolel claasezlSss

3ol 0 31 S lB

O oSo dlasly 4y gy o (6303 59056 s 1yl 939 oo plool (3L B L by (gjlwasslen

323 g0 )5 ot lio oo day olusly |y 55885 3l lanbd ol 42 ST ol L isilS'y
Bgeg 12 5382 3 o Sy leuetd 23l ol 29,5 0 g0 o 2Ltii) 3y0 () 3 2 s
Solinl b sl oy Alal 45 WS g0 2]y 45352085 oSty 30,5 oty 0508
Canydb 13920S 5 Bl (gl amd oo )3 () (gl o]y s 15605 g vl o) by o] |3
b 1,55 0ty b1 158 1 B 511, a3 5520555 5 105y ol (g g g
631 lomnnd Celled o 51y iansd o3l ol ol A1 oo ol (398008 S O 10 45 42255 (63 WS 95
Sgw (il ;345 g5l cllad o g 223 oo S y ol (6090ud Ngm o 534S 3,05 (651 pouy)
13 bnolizl g, by 45 1y Sl (0S5 Cullad 1St cm ol gy (sl Iy yia (639

WS (o0 ] 229 9 o0 (giloslon

&Q%)lsxslhﬁ:%)lf”i)b djl.w JSlo

005 jpaeo Lid > Bl sla JoSge bgi o a5 ySTL don Jolis 45 lacug Sy 5

B> g3lwailen VY IS0

Fo¥ala A (a ot Jad sl SGIK 6 gl s el Jialie a3aly glie 45 Ll (5 ad a8 ) lails

VY


Dina
Highlight

Dina
Highlight

Dina
Highlight


) 20l ahaii g g by Jal e 4 Al 2l 65 e iy S dalllae 3 ) ge laila alaS sl o (5 e auilas JleT sla oEla dlasd
¥. VJ\J)';
F oY e a8 (e G gea L (s jluaiilen ) W st a8 laa )l (ha [ ssila) sba aS () aidly
asl clas 4 g 0y15 1,8 (Do &S Cal (668 (9 S5 il | oppld
Aal Lol ol (s jsiiles JSC5 s ’..d 9% R Mg 3 sl (56 JoSge o sl (Lol (5plé
5 Jomaiilen AT alii dia 0 1S 5 Sd by ;%5 26351 ol JsSIge Gl Ko Lol (653 s 0gMs b gy Sy sl o
Ol 023 Sy 3T L1aS €2l 3 g g SBledny (68l (6)%00 (sla Shg il oo o JSge ol ole Mol a4l (e 33)
FeYsafa )l culled S ) Gl il b 1 (Signs 55T) s 33U 2 53 (635 Cunglio il 33
sla dlaxs (il 4y o slie 4ty LS )y Ay 93 ol cpl 3 513 98 (5B )5 (g3lwailon Sl ool < Lasd o ogy ) Sgp e
[ ) e ald o (goluaiilen SLET 51 il 3gmg 5 syl 3 a9 (iloilon (g S dislan g oo 3 o 31 L3
PVl A Sl (D50 1 bl (ojladislen 5 oy sSotad 43 B 5 o dald] Cag 93 55 £y (65 lotlos dlais S,

Y US)

Silwsslen }L’cTe‘iﬁl;

Caa 9050 (Sl ailon

B> e 99 (sylwailen VY S
;&TM@LL&:Q%)KM)J

O hal Giald p sla bz )8 )
5280 e (Gstla [ i) o gen Boien Jalb ) Oligle 9 OlaLS dagyB L] im0 Clagrge 4k oS Iy 85 5
DA O el e L (s 5 ) 5 Ae sann it b gt Ll (o otee o o gl sl gozro g ol s Cpgoy 5l o 50 b
TV osoes 00 gl 55 00065 o (6 inaadd (S (14345 315 5 s (15,3 b3 yidis 5,15 )13 el
ol 255 oo (oo Wagiens (S1 0 4245 315 3529 63 (g ko 313 usDygies 53 s 51093l
900 0493 (Cuwdly) dud 9 ((6) S 5i0) 0351, )3 )l (gl b 4L Sl g 5
FeXaaafojlaaemy (b z8) b jeda 5 ewdb g glalo Ll g g4
B0 jlado dgn g dlime pl Cle .l gy g 3 poduzen slows g8 13 (glwaislon
Laid 151 cplpliy it (651 (513 ol iz 3131 1S 50 48l 53p 8 iy o 52l )8
Sl oY (gilwssslen gl (b5 oloj oo dily ansld y5pls ya 45 (gilussslen 5leT ool S
VY US8) 2 o plordl (566 yo p el iy 3 giloilon el dagy S ) e (pram ey
el 905 g Ay Il y0 s ity WIg5 o > Ui S 5 (gilcislon 5T (slaolEyls sl
o 1y ConmgitaoMly oS5 A yo) VoMl 9 Vg o1y )3 (inicn Oigd 53 i 1295
5 ol oy (W ol LS5 ) L (Jg Cannl 0L o2 (g5lwdiilon 5T o olols ol 9L
Sgds o b5 3] glaolSols ol
Fo¥oafcun) o) (dsbe andi Cie yu o Jnia o) je0 dal je )1 SqalS o
Wy


Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight


Slosslen 5Tl

sl s
Plosslen VY S
Silwaislon alyed g S
85 jbsl ise
B>
adgl sl slo s, Sl slaant
Jolsbo JsSge 53

Al gai g A8y 4y Al 1) 55 e (5 il sl sl alaxd JSUE Al 50 (0 QIS Calllae 5 VP 5 VY S aasi Ly
oY s peifa gl

PV osoed o by ) la Gl g 40 s Jluaiiler o )l )2

TS il by ol il (5 ge 4320 3 (6 )l 2uiles (sl A 50 ()

$a g o o) ainald ) la () gluad (5 jlulan oo jluaiilea ) 8 (pladl 458k ) iR aIS ) (@

0 Fealy ) Gl 4o Ol v da i b aas e i | o S dallae () (55 S8l 4S ol SK 6 1 ia ) IS
Fofala a

oSS e omd o jlad a0 ad saldin) Uil 5 gl Je (ile 3 0 O sliie sla Qg5 ) AS (5 e

VY


Dina
Stamp


* F“
‘hws;-:
565 655 S JsSUge 113 aigs 1y Sledb) Ul g 0psd assly )3 a5 by 9 by ogdle
o iy B JgSgo yl Aoz 31 AtiS o S (glassly i (ladnl b ploo] 4 45 disas

10 cslasl slanil s )0 ogeo o i oS Kt

Wl ginel Uk Luo

9 U5l gy 53 Wantpulginel s g i 5 it W tsnlgial 51 ol o yeg s
(~NHy) 301 09,5 S0 oy il 5 48 y5bo st o uslgina] 158 o yaseiioy ] Joc
R 5 ol 09,5 Mo 010 S 1348 job len .15,)15 (FCOOH) JawSgs 55" (sl 69,5 < g
4N C|) COOH bl cud)b ez 95l hasio (53550 135 St (Ko R 0g)S 5 (15544 <y 0l pod s oS3 )S
Y | M‘Wi)hbﬁwwdu;yssw‘ua@Mth‘w])bRos)fJw.{k;of
H S5 (S ol a4y
)

o ages il )0 IS5 S RogyS  slends Cunlod ()] 156 g 1ol S50 i (o2 K )3 15 o duwlgivel yo
Slgizal N

il iy
15 igléze (gl S5o9 R y3 Cglés o 4y 48 s oo 03 50 |y Wndaolginel 51 olndiges

(Gly) CpomMS (Ala) Q,;\ﬂ (Ser) cy (Phe) a.;\ﬂ Juid (Met) yoguio

WS (0 Jasto S0 4y ) iewlginel (St g
b 2815 .95 cnl )3 id go plxsl |y ol 3haw (2S5 ol ygn L cliseo (sl uslgicel
STyl g ol S o 2Ll STyl g )55 drslinal b tnlginal S o JgSUge oz 95
1) S5 ool S5t (S365 31 (lools 668 IS 065 o (S g |y W dseslgical
A3 o s
Fovalaata sl e 21 5 3S e (S 4 Jeaie 09 8 IaS ) el i o 4y IS 4y JauS g5 098 iy gy JSES 0
¥ o Foa. s o1 (JamS 52 S /0l 058 (1la eatiyy (L 4S50 3 5m 5o dpusl saal (il gl Adinen

\a \°~VL53?J)\JJ);}‘£3LQaj‘)gé\%a:ﬁ#égc\jﬁ)dﬁ&l.@_ﬁ\JJJJ


Dina
Highlight


Y Swlgisel Y dpnolgiel ¥ Sowlgisel

Lgh Jog wh & (Sl Sgn b Samlginel (ol B
Lo cxetign 29 om oS it oy o Wnslgicel 51 ooy
ilodds sl Wiy s 51 aslis (g 5 0l 000y i L G 5
3l ookl b aS 3l ], Wdwwlgisel 51 ol cuip (pSgp 95y
S o bt ]y ol g lae |y Wosplgicel oo oy i eSS el
Seg Ve biblel 155 SsSheS el Cannbs 13 o duuslginel do 1

gy 0 )54 b gy s )3

S den S ben

Sy Bg JSa5_)V £ S

L (g5 55 )b L ciliseo £ ghas

€ «Oebgn lad JSb
S s o0 slrely 5l (S

S gy 3 o3lisl gy
Lol sk 5 o0l b .o

i S0 sla by 9 o )
b opdgn gdmaw Hsle 4
Kols (o o &S W0
A8 s Llg g0 ly ol 2
O sl & sy ol
O 3 sl dsloe db
Sol onon ol 3yl (oA 4>
ol LS5 agi b
e boSey Hisle

Loy 39 co gy s
ool Yl 5L LS55 slie

VY ) alo sl

L ] )
\ e O
ul I Lo

D9 o0 (i il sloy )3 g LS Lo VY S

FoX )oped ai€ e oy ald JSE 505l aal g 5 ) S0 ) sea 4o UALL Al 50 G oS gan 5 s (sl 6y )
Fovigo € o lil )y age (58 AL JSCES 0 Ladsa) gisal 358 4y peasia gla S5 alsal Jule
Laad (3 gy ol UL ol xS it (a5l gae JUAL 0 4y IS 4 (gladsad gisal ) (Sg anilia m b (5 jlan S 2
FoYala Al 438l jusd

\s


Dina
Highlight


FaVeowmazmble Jis pa il
o 23 oo Ui |y (5 X0 s 0 e alaS ()

a

Pl e s i ta s 8L Al U o ¥ ot (o

M

Jo sl daadsidl S5 5 iy lasi 55 Wsaslginol g — i s Jol ls b

Jo 5,3 s e go0lSals 1 3 deaslgial o5 ol STl gy o9 g3l 13 Sigm
(29450480l g dunslginal £ 5 Y - i8S )15 )y i) O Cullad sl () Sin 9390 oo (32
Sl g gito e Ll oo ol (o i35 3929 o ysigys gl i Lo 3 il g o
Sl oyl s g 13 (5l o S 7 glaw e (gl 1S L 3 W duslginel JIgi Gl s il

(GINY IS) 555 S

Stk 09225 3l (b iy (e 1 S SBNg—m I BRI = 093 LSl
&y a8 s (g 50 pgd sl oS Lo W diguy oyl 2394 JL8 s 350y0un (Slasign Ll oo

bogyle g Sloxio yid (59530 pgw Ll )3 10 4 Jaatio 903,95 Um pguw Jlis b
Sl S oy )3 sl ol S5 il po )3 (Jglito sl S 4 o iy 9 230
b t5gs o S 5SS 5,51 &S ol aalind] R (£lmog S48 gt oyl el 3,5
pows il g (STl ( gy ke 6500 (Slatisey S5 L g A28l O (220 50
2 03y iy Sygod ) (g ilises (s Cannnd Wagyed (o ds goome D50 CaS (g
S gy cpl 3929 b pl o (Y S8 15l5 o0 S5 02 S
S S (5 (B 3 e Sl L5 (o O3 cpgus LSl 41>
CmolSone Amd poss Sab ]y Ol 3,Slas g )l b K15 o o Aunolgisel
LN A ) ol pigr i sy 5 €l iy

Pl U o o (g oams AT 35 il T 0o b Lo
25 s 0y A b 90 &S 3,5 o S (ol bl (il
U0y 5l oy jlisl pl 5> aimd S5y gy )S0aS5 LS
Wisyes; 2 Loty 3 el toly] 8929 5)15 By (68 IS 5> (GAS
(S JS0) 35 50 040l by (3 p)lor Sl b oo )8

&5 31032593 Cuml oy JSaS (i (48,029 o )l omglSge
O il b i e 5 m Cud Lo logerdy 595
sl e mle JSi 4 ped sl 3 il Jgl ksl 31,
i Mg ools JS g02)53 6wl ) S gty noped sl Sy pous
W8S 13 1S )35l 05 le e sl Lo )3 Coles )38 0
(VA JS0) i o S5, raslSen 9

VA JS
Pyl b b (yglSgee (3
ple sl b mglgen (o


Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Stamp


Fo¥osoed dnn st )y 25 )la (i85 la dsaale (mliail jodS i 90 0l

8 (el J 301y oo ool 5 o3 30 sl 531 otz Lo oozl b N\ NSRS

W (yalig g Pl

sSas 5 ooyl lo a5l s Lo JoSUge 09)5 (S giie by gy
o0 3T Cadlad e 51 555 S islito (ol allad g Lozl 3 )5 o iy it
h sl o STy S o § A o o (st Loy lUS g0 o 0 88
DS o0l

Mo 35505 )3 sl axdaw ;5 olbosiynS Oypods b pin 3 50> am
s o g o 5] (51905 I Cmaghd) s 5 35 5] (slo S

S o Jie 0 2 |y eSS nglsen fo nSen (S
Sy L o o Cul gy i Wil O L &S 35 mansly — il ey
Cllid g WS o brale Lid (ope 3 ]y el 5 e SO ey o) )
pR P R\ R PRV NS SUSCON | - P AN B P SN |
(S92 e bl g (0355 298 oo (g CEL plSouial Cul o Cunl (g OIS
510 S gy 5]

OS) stm RS 89y B9 99 99 (3 S8 3l (o 5 el 2L
3 Ogayon yiin )8 o)Ll lagigejon 4 Gl oo b gy ;03 51 Conl (pigne 9
S (o Jgd) Ol G 3y slasl o Slaplo o pdgasl g (i ST o
Jro (o ntisn (pizmed Aiud (xSan dgb plul G )3 it (oAl b
g b 5 1y (oddaio sordss (slo i 1 deales Ll gl | ey S nodisS)lge
Slaoage oy 00,5 Jlad e

2y

Sl pidlen

(92 e 9 13098l oSy (Heme) o2
Aile (b pleyn Hisle 5 ol
Elgl o 153929 6lS500 5 (yglSgen
o)) (e Jgopb D> (Sglée
0y b ol CyH N{O(Fe ()
O LS )5 w2095 Sy gB50n
O JgSdg0 S 0 Ll oo oy 0] 051
OeolSgen 3o ol pl g Juato

21 S lor Joo bl

Fofalaa ama Zab b Gl do by g el )0
sisal 384 jeanie g (S554S a5 S (G
Do) IS alaS S o el (K of 40 il

& W:’J"T

Slp B adgl (5551 85 0,5 o cslio Csp (Sy90 13 (oo s 1Sy
2 oSl plos] s sile Sl 553l 1) (sl ol Al antls sz O plos
Col At yobo (yrats Wil o0 7 plae jlagCd g (S Dlgis b &S 55 055 39290 O
5 3311, Lo J5Sge sl 3,95 2 OISCel 31 39 oo plordl a3y L Lo ST
Sty Gy )8 Gl b iz 03 00 228 (2S5 (b b (5551
O 8led 1 Gl Ko ] (1gs S oo Dby At S plos] 0055 39390 (s )
St 255 (b Sl sl o3 (5551 5 35 plos) 435 o o aisly g s
o3l Jg a8 o Jos asliz )1 55l 852 3l o )5 oSt el
(295 4l S (oo b sl (093 (iluorislon g jriwgid (gl (i )3 g
i3 g0 p sl Lad )3 ) 365 Colled ppaslty - oaies aay o b 31

Sl ).1}4

J\wmkhquaé\S‘;&m\)}(u
«GA.:).J sla (Sl 5 Jj\}ﬁcheiﬁﬁ eala oyl
S e a3 S ) gie 4

YA


Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Stamp


\G~*)})€_ﬁam3@au)§)@y‘ym‘Jywcmjdﬁy)dfme@\du &S\)@ﬂ&\ﬁ\&hﬁé}ﬁﬁb@\))d
Sl 2y Sl O a8 dee uat Jldial J 5 s ) Cend Al yas by ()
s ) J s se Gl Cullad 0 Sige el e S (S (@

F oAl A0 o 020 (o pan ) plaila & e Ciely 55 e oSl 4y 005l iy 5 4pdad | Wy 37 LS b
oSl 5y)n " Jlad slls oy e 395 b s 3 s 3l ity (g ol s

Lol g9y mo3) &S S 0,8 oo L3 Ol o "olo g 4" Cansl w3l > wolans] s b

ols3 Jpaso | T390 it il Colled ol o LS5 5 odlo iy S o Jas

0O US) Bgis 0
)35 o pysolig o olse g e el ilo (536 closgs 4 Collad (gl a3l om

o Lo 5 oo dgo Jl (i S92 4065 o T 195 S 0 S8 il 4y 48 N 3o

423lge eyl 3l om0 Ol Called o il Jleb oSl 5 (8,5 )13 Sl o Sty g sl

gl o Syo Ll gyl (e

ooy J

!—\
o.)laui'w
wa

\ JiselSls
(o (l

oS5 (o s (Al (logcs g sl 18Ty )3 3l Jos o V8 IS

o 35T obais ] 5,50os

oo Byl & 390 aiiS cplpl ol 5o o5 03lo iy w2 b o o) w2
tMasl 4 g3ylscillas ol 5l cisubosle i JSi b Jlad ool 45 il S 31> oliazs]

iy o eyl STy £ S0l Ui @3] 3) (B I )15 ol o o il 5]
sl el es ol il Jle 2l o U

3bj 1y STy ey 10158 oo CS s 45 ks s ol (sla 23Sy Ao 43 Lo 3l
e 4.8 il Ll 51 b g 0 B asle o BLodygss s iSTy b o Ll aisS e
sgree 45y 9 336, o oyt 51l 3] (6)ld0 50 ] 5 55 Wyl ey o5 o dy oy L
g e bl oyl 14

\_Active site
y_Substrate
Y_Product
¥_Coenzyme

AR


Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight


V~vije\ﬁeﬁsmhﬁujx\)uic(.\.\.\SJLd‘).K:vmis“)u_\\;caJLAJJJP}ALgLQ(u‘)J&}M};.\)g\

Lo 351 Cllnd 53 S50 Jalgs e

3138 o 5 3] e sy 103l st 5 o0 Sk Lo pH b ) 63nto Lol bo 5 4 09la0 Sl 55y
) slhacie plagush o
Syl LS o S5p,5

am PH A .l V/ ¥ g0 (195 PH Mot A 98y sy Slaslo yiiy pH sbaasco pH

Cyngs Aty PH Mo $45065° o dicgo PH (3 045 3,15y cllad oy g 0 PH <50 a3l S S sl anpA:

A 331> disge PH S5 o 35 <S55 35, & sdmalis) 5 45 o el a5 o 3 ol ¥ sguer 72 81 SE2 3 Sl
: . awb oy C oG ib by ey

o2 JSb s Cecly Sl o g JgSge (liond (latin 32 0L baomo PH polS )15 s il 55y e g
S ooy Ol Cdlad () 3o 4o 13 g ey 3l 03lo i s () Ll el s 45 § 39 Al ails gy

33 b o351 ol )15 1y Cdlad oy i 31,5 5l 4y YV (Lo 45 laas] s (sl o3l tlod

1345 b o3 g Jlab s 455 1y bt oo i IS ol (50 YL el

23,8y Jlad Sl 4 A8l o ¢ ando G @ lod CuitSp b g o Jled e ol (slod

131y 0bo g 3 (63 i b Cal BIS g5l 5 sa liens e z03Lo yians § o 35T LS
oo Gal38] oy a1y 5 03,91,8 )55 298 3oy il e 1008 as 3,90y 4 oy ol
Sgis Cas oyl 331 el (605 B 15 o 55 )15 g a3 48 Jaume 3 00lo i clale il 58
15 6 Jlibl ool st U o (slmolSoles alos aS by oo aols] kg b il 331 ool Js
Do oo Culs Sy plosl sy s oyl

St (bS] 4 oyl dled g Aliws (o) o eal STplas o 6 095 o0 4235 () Yool
93,3 oalinl (1155 _oo w365 molKiiolos] y3 v 3l g oyl 51 cvgea 351 59y 33 9 5 (Slod Cgliio puilids g3y (o

Fovalasa osd eealiinl sl e R 5l 3 Hlal an il W sy sl ad i )0

w)a\bm}ﬁbﬁ)g ah bas Jla e—’)—“ &) (asae Bl
] T e o | O el O 28
ozl (guy Sl CS g 5 (Saeli] (Shss )l adg wsle Sglane plio 3 il ) Faralaa il
S3lodelS 3 okl 350 (sbo 3151 35 43485 35515 ) ok 355 13 4 3Vabewr 35T Mo D9 oo 2l asa s i agle ) o sil 6 )5 sl
51355 6103 Carad) 51 i) glion 039 4 S pliao 13 W oy T el sty Sl g ddgi g il )5 Se) ) laila )y L. ) S
Foralaa sl e s ag (W

J"J*’ FRA ]) Cj 0 (B9 OJ/S aals b oS ol &Lﬁr"’)’] L5|)f WEoe Ls‘°b C§|9 23 pile
Cawd &y 585 Ao Wil Slyglr ()5S yl) olygs e 51 (st joboas |y oy aile M8 o
Cuoddy (b puuslB)15ySo) )il 305 o LS 31 48 515 D939 o pisaslo 51 £losl 6390l '35’)91@

RV S
YU | SuiS 0518 b lmodingis 3 el Ly Mol g Ly lisg s clanlod 51 o5lianl bodisgis qoliss 5

> oo 13 Ui e 35T oyl 51 Sy B5latanl e Loty oy g oo Mg


Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight


AR

S a8 Canl sl 4 gy o Cnly Conw d65 0D o (L | 508 dz0sS 93 Y pyguas &
el dS Cunl (35 piS (295 S)low il Sl Cansl " JSo oawld S93 05 pb Sl slons (9 s
. Z (e, - ) - _ . 98N DY Gz 4o
b5l 5058 s IS0 S O o 45 39 5208 23 O3l Lol omfSgon onion S5 | (g o tin f lantons
39S Cdor lndeo 5| b SO 0l 3 g el (G52 sl 55y ol ol JSB 3405 - e Sy g0 500 4
Ol |y (e 5 O0F o Ay (08 4 Glow ol e sl Bl o oy D31 o B | el Eginn s sl 19555
SleMb! ol US55, o)) y8 o0kl 3yg0 badis b oyl 13 d36Ss b 5 leMbl Loy sy .amd B
i u:"" > 1;: e ’i C’;’ o l“’i ‘ Lﬁ‘” . L:f Cely o JSi it aS S0 ge jlialu
. oS 5 b - il 15 e e vt o1 e L ladss R - - .
»r S '.';..95) OmglSgen 0kl (3 u)uf’é)% )) 9?95,&4 202 ) = S G ol (DA oS (g jlan Hg
(2 oy D905 3)lge (ol TS (03 G Cumgy (g CEL Sladisl )3 Mo 9 S (00 jop €1 ja Sl 35 dans al2S 50 0 0
D9 200315 gl ol Juad oyl )> 48 st FeYalaa
W e LIS ) g g 5 0 O il 4S by e () QS L alas
\_Sickle cell anemia ¥ ‘:))-’)é—“& v‘é.\L’-ﬂ“ gf“) )-U"—‘ u,—“—j—*



https://www.roshd.ir/112216-2
Dina
Highlight

Dina
Highlight


L9

dwolgisal 5| o b Jg cuol 0592555 B JsSg0 155l dnlg a5 by aniodS Juad o
SasgdS s o b o )15 )L,BL5 JoSge o iy Lcs o Jaall)giwd an Slodds LS5
Kb azild 93 Loyl wio b sladwlsiel g 03

TS 0y |y it o (Sl gine] € 99 g5 U
yld Cglas L;T sl g5 50 laid aS )15 dgn 5 W3silSes 55 ¥ (Ld J5SUge yd aS %#5901
2248 A paseia ol gy 5| g Slods LS dslgisel £.95 V5l g Ly oS o>
FY 13 53 4y )14 1362085 £ 5 ¥ b sl dnaslginal 299 Sk b slassgalSs 51 BT I
hdselyioel 95V + b ity oy Sl 3o, ailgh oo o 5 oo Do cliio s isdlS5 ¥ I

oS o0 305 3 55 (6159215 o (sl I ol 51 S5y 4 saiil anl

oo Olgie 1By Jggo (5
33 g o a1 L usDlgisns 13 U 55, bausgs 5 b3 A ol 1 oy s 45 4305 e

Pl Ol )3 iy o Sl A8 16 g s (19,3 ) Oogr s (> glaaisy

B i 3l b B g Gl (65950 i by Sl (sl Bd OleMb] aSl @y an g b 09 03

$35 g0 Jiio dnd gy & W95 S b 8l Clygid oS W oo e Sl (ol 295 o3

Sl 245 )13 392 g sl )3 by 3l el s o psbo e .l by 390 )3 sy

5 st 533y JpSlgm o 455 & 5 o 5L B3 Jyo 531 by o) i i
0 JS0) 355 85" gy sty S,

RIS

gy B3l sloslu b N IS

\—Transcription

Yy



5> a4y sboagsdlSs & dnsi b s il ol 55 el (ilonslon an punsisy Lol
22 S Siloslon By Nl oo bato o355 0 ) )56y 030255 55 JoSo s laaigilSs
i 9990 ol Iyl a2y )3 Kl o U S oigiy) D9 oo Pl LS slaislias o
SaiS Ol dly8 00 Cpl (6l (65500 (sl gl lgs o Ul Dol sl by d,
FovalaA ol b (WK / Liga s n s sS gk il) 5 Sl bl a3 @ 5
F oY oafcinl (s Ol bmaliy a3 g s alaS cudlad 5 il ola S oo L |y (owng9, (510399 (S0 T

g5 din S anaale €31 S0 52 ol 298 on plonl a8 2163 ) gy oo 395 on a5 Byl el sl o
oYt (oo o i) 5 AL o (6351 5 lantly IS i oo o s o5

sl O3l siaS (Y pana ol 53 o) ool a5 303 008 21y by gl s Baudg 3l unsy 195 S Lacigy Sy 03

2 Qo) giia) (3 o A3alu Jlad . < . .
. Db o a5 lo ) 3l bwgs 56y by o ¥ 3l ksl
5 F Y20 el ABSE asigy L ala ey S Akl 5 dlo J 6l G (ST sy

Fo¥osed (omgigy sl

S ¢ sig ) 21l 8 O als ya alaS 58 g il Jugb GET AL 1o dws & ]y 0l (990 (5ol (sl (g Gl gy (508 g
plie Ls 4l 53 (5008 X 2 plordl b3 ity Sl o 31 ngigy o iy il cdnlyo cul 50 S o ol LY

Foavala adfa ol i
ORI A RISy

S “-“J (P u-\-m dash f\LJ“ 0 5k 3l O iy 63 9 99 o0 Juaata b3 J5S0ge 0 jlylnslsy calsyo cpl )3 :THET s o
3% sy b “:Jf‘%‘ 4 PSR G el Sigi oo S ds gl 43 Itige plSS i) 93 (i 3 (8l Lo (k25 ) 1S o
PYal AT e . . e e e
oloaly 45 3)03.392-5 533 (Slofog (65920 sl Jlgi o9 £ 95 395 ez Joxo 3| 0 (cagpsy
) 5 oasy 395 oo g 3151 ol 9 oo 4iS T 31018]y b g el &y S o bolis |y o
Js850 31 (S sS (sl ol 3 a8 SNl 1) ungisy ol (3435 sl cslio 15571875
ol G0l s 3 basly s bgzo (Y ) dgis oo ais o Uy 51 26sS 6502055 9 5L b
e 3230 )8 Ol e 531y JaSo 255385 > (g8l sy 0362155 £ 65 4y dngi b ol &S
Olie ) )13 el y2 4592155 « sungig) )3 S (oo o by i) (LB 256055 a0, AoilSes
25 52 1B 63 130531 155185 s )3 JaSa
S59355 iz )3 53k ol sl 26 any 93 5y oo gyl J5SUgo oS i 395 oo
(¥ JSK0) Bbgm o0 o 15050 B> Aty 93 5 39, g i b3 31y « e
okl o3l b smagisy by cerge o )03 2929 (o slo JIgi b o 20kl s o

\—RNA Polymerase
y_Initiation
Y_Promoter
¥_Elongation
O_Termination

vy


Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight


YoVosogdf padsd ool stz il ol ) (s e yn QUS o Gl

o o 2 b3 Ay 53 5 I sl o 5By 5 b3 JsSJso 31 poryl o oo ) 5 S5 s
=y JS@) 8 0

}Léictb,o(uﬂl

AR EREEE R R AR AR R E A AR A

L, caghy Alise Jolpe Y S0
F ¥ osoes 2 feuly OV g 4o Cal 02l 02la LS ) JSKS )2 48 cnsigy il pasaa g b
D9 o0 o gi9y (35 0 3 Ud AL, 93 51 So i e L)) KU Aid ) il ) alaS (A
faaa
cond 4idl (Ui i silS o8 (I 65 (<
e Sl A1) Al 4 4l

sy 93 (59 5| smgpgy (g ol (gl 93 (S13 JgSg 3l (a0 0] cbls 4 oSyl o
O Y gamen i oo plodl pungis) 00 S Ay 95 (S5 31 5T Loy 4y 398 sl plosl 05 S
oo fiy 93 (53 f o0 it b 9 Lalo 505 o 995 0 20 S JoSKo i 93
it d9bise (omagiyy 43y 93 (S 0ol 05 2 Sy ol Wb o it e b5 e 0 s Ll
oo sy o (Y IS) 42355 oo 9N Al ) Cal 0 ngig) by iy JoSoaS oy oy ilie s i 05 50 Sl el S
ol (ol Ay s O 55352055 g5 i o 1S 135750, 0l B3 JgSUge )3 sy Fares audly Sy
5o B gl J3S3ay iy Ly ani Lo a5 &y 390 o sl o g0 iy gy a8 42 0 52 Ol o2 48 Ll sl ) (Al
1520855 53 )3 )13 yred A2lSs (sl o sl 03l 3y 90 S Lo IslS 5 )3 gl Sl 4zl e ’f:‘ :‘i‘z
=3 =

\_Template ‘Ujs‘e ﬂf\ﬁ 4 G ) 9 Qg\ A1

Sl

\c~\cddﬁ.~u\u_)_)§JJ(J\K_)AJ/}ij\)dﬁu_)mumccdﬁwyj_)db_) v


Dina
Stamp

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight


FaYahaod g asd oo sty o 4005 50 ) (S ki i JSd5e a0
Fovosmoedfans e I8 an JUS 53 03 04 dasi e gla Il ol ) iy gea an 0

Ll Sglésa b OlusG 1503 (4o (55 (omgiay 3y90 ity b sl (Koo (0 S5 ommrghy 3y90 Al

Sl Sl

=
Vo3
sanline S 345 jobo lan Y IS s JB it
D90 (P9

D9 0y a3 bl b Lo (AL

el gly s JoSgo oyl S A yaseinn ladsy .3)1> oo glds 515 395 puwDygiww j0 48" L)L
g oo (It gSeiand 395 (Sla)lS

F ool atasls apms fll 5 il S sl aaalie Sl «yd g sl idle asaly ) iss S S Uy Ol kS

sms e Jsilse )0 a8 ) al s as Shu ol (0058 O3l by (omsiny 0 13 e g Sl Sos S 81,

s GL) 03 O G U s sl byl s slo JIg b oian 3 el S 58y S5 o i i

TrT RS e e 22 s ) e S S 5 S5 g e et o &y Lo i sl 355 o s 5>
(sl 450 534Sl s I 4 e AFJSE) 295 04385 il 423
ipd e i A Qe (S

Gl . Al . Al . sl

O Sesly s Gl ¥ JSs sty —rininialeieloipiiieiet i

055 8551y b syt 19> S 8Ly S il o s IS ol a3 )

JoSo i 93 0 iy 51y b oSN (b 3] ol iy a8 02dly 5 Lol 513 Cpgloma U pa o
ails Oygon b iso ol aslo o (Bl JoSKo 335 15 b o Jg s o0 S5,
Cubigigy (g 21> 3925 3 JoU50y0 & (25 ol 0 855 o0 118 sl 55 JsSge 5l gy
Jsdge (sl s s 4 s 0 (039,301) dilio o0 Bl cowsMlygi Sy 5Ly o

\—Splicing

y_Intron

YO


Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight


29 o0 45 (9 351) aily L9 g0 o gl Cubgig &S b
Sshla ) oK ey 5l 00l (cungisy by &g 55 (0 S)
wiS Tadgl b AL gLy by ol & .Ca B Bl sla g
b iz (g 5 4dsl Uy 5l b Caingig, ol Bdo b 09l o0

Dghs o0 a3l "R SUy (op 40l Bl

999y O a0 9 ol

& asl 5l e & 0f Ko ey Olipe B 5k
ol glagyy wile sy ham s (St ol slaosyglyd
b sy ] Jled jlany 00 s 035 (sl by y> 5L (b,
dlawi oy e e e ol )0 Wil ]y 132 eo ol L;alg; NEPY
oy p 348 3 eyl 4o S (0 cungin) O 51 ey (60L
PsSwgy e o)y edituds sugig 3l stlizee Jo ]y )3 o Ll
o 5 Dsiee 04yd Coglite oy axs L (slalsy o3l gyl
gl (5 USE) 2900 0400 il 4y oligS 8510l 51 o) sl
S5 paskiin|) 0 38 (ouagiy) St Mg U S

oSl s azs, Ay,

SRS

3 yugpdg,wﬁgy@sﬂ :L.w))l dlo;u@b > JSW

Siondls 6>

058931 by iy Olajom (A8 sl £ S

FoYgoammomah by i pa 0 bl

eMJGAe\A.i\ ‘J‘suuyj‘)hdﬂ\m‘)dj‘)‘)\ c‘)\‘)lz\uub‘)&ye\ﬁ(uj\
%ﬁ\)é\gdu‘)#)ﬁd\ﬁoﬁwé\)ﬁ\J.'\):\.):e\_'z(c__i
255 (o 4Bl 4 ) sl ) AL by il B aa b (z

FoFloafcun gldta sad adalu slali y s il cujd}JJ\Luum.\AuLa)eA O addle \);

\—Exon
Y_Precursor mRNA (Pre-mRNA)
Y_Mature messenger RNA

A


Dina
Highlight


G olwdiilad 5 (i g ) dnlaa

FoYaaa ¢ a il (S a8 (o 18 Dl il 8 4 S 58 e (s Jluriilen 5 oasis ) 2l B 50 4S A S 5i g g3
FoYola,a dn i ) sty 5 s buiilen 5o Lo 4Ll ) 52003 3l 33 oS

Fo¥eaamS JalS 1) o Ll oadi (s (o sis ) 5 (g Jlmaiilen Ol 8 (g Gl dia 05 Jan 2

595 ol Uy Wilgi g0 | oo (< s Ay é gl S plil e slaws

g P 4An ol 2 Cba gl Jhp 8 50 LS e gl 5 s luaiilen slaanl i 52 aS L JUALL )3 3sa ge A5 S 5 LgT
Fovala atcus L

F o soedanS dulie an bosle (i g 53 o0 11 Gl 5 Gl s slaail 8 50 Sige sl a3


Dina
Stamp


CIN 939 (59 &

‘L-,I i J@u o eiag 5 o ¢,s? 45@,1 o Ll T 5 @ﬁpd{l i uw\sm;u,o

w2130 Bgn 4 b

S (b 35 By (gamsl SWilS e (b 3 Juad

JeSa5 4592155 3l 5 0 45 090 oo Lol b3 (sl I (69 3l (smginy izl )3 & il
o) g5y 51 st oy o 4l 4y )5 Semg dpealisel iz b sl 5 Jy oy

(Y JS) 068 o omline 5SS o]y i LB 55l sloslw 7 )b 10065 o dos 45 « S 5Ly

I.\s)n)dwu)

P ([ [

_—- P9

Ve

i — \
O S 3] loslo bV S U Sslgisal

I8 i i 33 3l Lol 1S o8 035 s Sy 5y 52085 ¥ sl s
g LB asSS 55 3935 0505 £ FF Aty )3 D9 oo S ((3935) 030 b i oyl 1 5,5
Sl umdly d Sl £ 990 cyl Lo pla5 s 5] (LSS 5l 3 nsslgicel o305 48" Canol )
oS o0 L3035 ol 404 UiS a3 3o, |y (Shuslginel zon UAG s UGA (UAA (slaoje;
AUG L T 8305 39 o0 doyi Joo (58b 0L conga S 5y 55 brojas opl joian |
Gl 33 cpdguio .\,,wlwi Byro ‘a}p)’&l.aﬁ;@}&] ol Aoz 534S Canl (Slo 305

[ sial) sl 52 anal giaal Gl )
ﬁ;h&a)ﬁdﬁﬂ@ﬂﬁ)(é;ﬁy)s

FoYala a Gl (4 giia codds

\_Translation
y_Codon

yY

e


Dina
Highlight

Dina
Highlight

Dina
Highlight


Sl piilen

RN
[Ehe
Owes)
g Odon
9,
2
.%‘
Oy o
58
Selogo5(oigse
oy oY1

4 O S’ gy 3 (€] Ml 3 S 4 Ul oo |y Ao 3 o Canol iliseo Lalge di0jLs das 5
Cuwyd ool (slis g oolanl aols iy g ylade 4y adsl dlgo «US ) Joadlygiwd (wlalys 23,8

P9

o9

Obboses
Obbeyes

orebgls
RS
B3

Sl S5 sl

Sl SolislS

Obloyes
Olgin 5

os3)

(SFe

os3)

Sl aluld

LT s g1 50 S suaslginal § 0305 £ 1551

Pdsrr il pn z b
395 dhoz g0 3T dod
S E 9o (S gl yuw

i b Sala gl (J8b b, [ Sy
\:~v‘)ﬁ‘)€_&_d}ﬁ‘5aaduh\

(Erasddgldlge 29 oSl ol Aty (S by Glrojos il en der 53050 o0
e (6559 A des 3 50 o3 Jelge 500 51 8L (sl L:z,o'}b? At B dgwlginel cdos 5 )
bl oo Cand s ATP sl (55 5y (sl J5S0g0 5] ot St Ly st 51

adeilSe « J5U by olod )l lo )d 98 oo Sy )lad cwgig, 5 e JBU U,
|y sty L o 55 o Dy (63000 (2l (S3y55b I3 (o, (il ZA JSi8) 555 o

b sty A JSs

495‘ ;3)9513 (<
Sy oyl Lo (o
JLlemgly
Sowlgiel
/
05055k g

(59 B

J8G b, sl

@aﬂbibdwdjﬁﬁd‘)y‘)d

A3ilSs
Jlail oSl
dewlgial ey

03053l JIgs

oy sooeh a0 gy O s

la g IS g adian 5o J S ge cpal (1)
55 bl a3l alaS dau

— a0l e
el 52 LAY 5 ) o lad o i
AL e & glite J S e ) ) 5

"
j‘)d\&i‘)&&U&UJOJJJAUdc
Fo¥ala At e SRS

YA


Dina
Highlight

Dina
Stamp

Dina
Highlight


SaSH Y JI$ )% g dpwlsiel Jlail oo i S sl il 53 0,90 0 2929,
PEin S (4))38 P ol e Loty Jlas 4y (A i) Cnl '((3998 55T) 230,0L £ o,
WS (oo sl cuslie (Sig)den Lgn 398 JeSw 0je; JIg b JIg cpl ez

ol el 615 dgn g poline (sl g glal (sloegoly anl 13 3 4 ¢ JBU (sl don )
ol o307 3] yiaS o jo0b glail dlaws Jg bl acild dg 5030500 o jo £loil dlas a4y aS sl
351053535 86 by bl sloojog sl Mo

Ui J D9 o _hasio J56 (sl 4y dpulgial 1 asiS oS pobo (yloss : J3U 61,y Jos bgos
Slozordly s Cuonl S35 Lot Llg5 oo JB6 <Ly £ 0 &1 pmlyivel 55y U] 45 sl
Sy bl )

cunlio dlginal 03075b I & 95 ywliol ypaS 15))5 3939 (lo%og sla sl dlavausl 5 8lg ;>
il cunlio Slgipol (BB 5y 53 053050k (et byl iy 2025 oo uao JBU 51 4],
(8 JS) ol (6531 o3l sl b oyl S o g Ol 4 g

g b 86 by i oo il oo Ul lols Woojesale > igiSbael olsl  JU
$39 hate (yigste dplginel 4 l55 oo (logazsl

a0 dplginel (g b A KB Oisete dowlsiea]

o2l Lo 365 4y gy o JB6 5L, o

i iyl Judolile
Ol

Splgiaal b J36 <L)
4L,y JLadl oo 5]
Sonolgiel

\'Jébd )

g = ) ] 03053l

o o, s
(Ve JS) Wlonss JuSis aslg y5 93 5 l"dgtg Oyls L Ao b csle L}?l}?c\fwl;
gl sy IS gy 50 (5148 syl o Sty sl ol LSS i oy 31 3 019 25 5
)5 )58 o )L 50 Lol e by po 5y oy aasls (5L (sl gy sy )3 o5 g0 axs Lo
45 55 E 5P pasolSls s JlS sl (58, o ey 5y 5505 S35 5l 55
loaslsys SE o) e S i punlgs Ll dolal )5 Ll

o) .
-AICOON LY (52,33 gy Y g s (5 sila 4BRL aD s 2 ) ¢ JSS 4 da i L
J.I‘).u(au \JJALC u,}\ DAJJLMLQLQ u‘) J\ bmﬁw‘y})&& (ﬁ-)jt‘y\ (LJS\

29 oo il ABAL Sl pIS (550 3 ale ol (@


Dina
Highlight


Fovala aagd e, o8l a5 X Jlel 5aS
Fo¥osooed amn sia | oad 4l 53 3 )) se ol 02 40 g3 e i el s jo B i S5 ¢ )y 0

<-0ib o o8l o Ll sl (o) la JBU U il < L das s el s ey (5 sm 4a (pssm)) G S S dal s gy Culaa
Gl JUAls b JalS <- de sane an il B0l g ) Gad e )
doa i Jo o . -
P U P+ JUN P PYDER R H R
O Jagh GETA o s |y (1] (635 55 S5l (4l oS ool g (6], 35 Ao s AR e A G oSl 0
S o e 0L 8 Fovalaa L sl

el 8305 Sty |y (5 S oy 5 S by J) b i loge (o 3 1T Al po it el st Gl e 18
225381 35 o o 0 4y sl 32T 5305 JaSio 5 B (£ o (3 9y S o gl e IS 03 S ARE) 53 25m e

. _ _ ) ?'V‘)ﬁ‘)@:_d‘)\dd\)‘_ubjﬂ
gl go Jol8 (b Ll e gazee cyl 4y () Sy dly s ol o
i i UL g a2l Sl Als jealaS

2 ol oy sl plgiaal SIS B (b (558 oma 15y 0 P oSl o ] 53 ©355 i iy sh ok 55 LB
Selgizel 9 dns BB 5By (6,558 oo A olSilr 2905 o0 Sl (pigute U sy bawgilan Fovse
9 36 by g g3 oo B olSilr 2500 )80 A ol )3 St Mgy dgramlss (s Jeate 4 ¢ st sl siaal (sl ol JALS 5l
(VY JS8) 8o oo IS E 5 A ol 935 oo P olSole L 51T alos o 13 .l dplginal 2015 508 FLL sl o8ilas ) S 1S
toi ] aloya VN S Fofala jafasd

—_— —_—

T Sl gy

8Ll
Fo¥ osedahh )l A (Olel/ gas dish) “LJA&; ju.éj’ R 55 o o 6l Al s 4 L) ol 52 Jalll Gy
Sy 39 5y A oISl g ko B Saby ol S algo 3 ks b Mo pe Tt TSR msh (el S 5 ddes sl
S o S0 ) 9505 byl el Aol 5 JaSio S e S dAlSJ\LSf ‘\M;} mm\_,ﬁ
U155 oo )5 s B0 A ol Aol b s 36 co L 365 15 (5l 51 PolSils Asuslyisel s e
g5 St Okl 0305 oo 0307 S 51 42 56y O3l g S3)15 pb i ool gy il oo
o) 355 o 3P ol 3 cual il b )3 s 455, ol 45 86 (6l abge ool 1o
syl g2 JB6 (b, A5l gt JBb 2y (6l in b g oo JS A olSils 4 (PolSoles 238 5
Jsb 9290 S5yl )3 cpl 09 oo )5 0l el ) s § 95 (0SB E oS0l 53 30
OV JS8) oy Ol slo o3l (S o) B gl o0 i Splginal 8205 do i 3 gl o \Y ISt



Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight


3525 Ol oS 86 by gz A ol ;3 da 5 O oo 3l (K b bl Al s
el oanSal olgs .35 o il osiSBls] Lelse oy ol sy bausgs ool ol (3
50 3 ) ol bl sl (iman 19 oo JBB By 03T 3l s b i 1o
iz B 1S5 1) s lpe oyl Toaome alg5 o b 3l (clnas gy s oo S (b, Cris 3]
Y US) a}wwuwub&)lw

aon 5 oWl e VY S

3 s ) 6 O Ol Sy S el s gyt 9 (53w (g 5 S0
K 5 oDl il 450G 4y (ol aidla . o :
’ ST e - o i 3 (il g (S jebody Ngd oo sl asly ) dliee (sl i )3 o (1S
YoV omoedfais) e 38

G OOl (@ (s i 58 (gl g ()

25 plod] 515 o 12l il gz o5y o a8
(o snsd) [ onmsis) s i Mdbmﬁﬂww%%ﬂ“”“bdu{xﬁm‘wwWJS*"")D‘GﬁbOW
Jitia 5 5 oo g a8 dialus ) Ly ShrCesl (a0 g0 S35 olitnd 5 cousdlyg il a8y o gy (o 3l om0 by

FoY52.058 a3 5 ooy otan gy oSS 5 (a0,8) Jgissly Jto ol pide & bady )5 4 iy

A (5 5)) (L) a5 (st elelp lge (ol Sl S o )3 gy oo Iadund b g i o1y 4 Sl b g Aiilo o wa Vg
Al (Dl s 3 301/ canDl 533 gl o 4y |y yuiags 45 3,15 3935 3 (snilsinel 5o g Dy b (ysBiay 45 (huniio
FoFala ya aisd w OV JSs) 18 o

S (g Cubrgiyu N T IS0
M%w » odidislw

\—Release Factors


Dina
Highlight

Dina
Highlight

Dina
Highlight


pl
3l gy lado g s pus 1 _ . \
. . -#-.“P‘"""FI““
2 Sl e g Cepur (S 5k R Tt ™ - N
b gy Sy 50 -9 o0 ol ) 4y dtaas Loy ! _ - t .
Ml 3 ey el e > Sl der ¥ f\
by yoe Jobo 15 298 5T Sy ) (ngiy ;
b s Sl sl o8 sy ol 55 S

\

3y bsls

Sy g Sl B 355 o0 ploxl b 5L, 5| gy

. il ! .1“-
o (00 JS) sppassle ooy asly o 0 A\ YIAVIA
by 5 zuns slaasly wile by by cdcgazo
loails ol Gy 3 4 Col 59 aud Sy
SilooBan 4 b o) (e () Kon )35 o

B o (6 i Cu pw Sl

3 Sl sbaslh bl ges
) gsko asl -l o audl . Wad o 0a0d

Sy )5S ply ) S by cblis <y

a5y e goome (5SgSiue pgai (il V0 S

S o oy gy Jb 3 by diz o5 Lo 5Ly slesle ()b (¢
Fgb cage Jalge cpl Egome 0t jln (o3l (4l g (sl (s s Caa jp 48 ) laila iy sla a3l
Dol o0 4375 3l iy Sig SUy yos 00 Fo¥omoed. atiun (5 55eS [ s i) £ 558 )l
Fr¥ionaph (ca o ((amdly il 450l 4 Jaae [ andly s 31 ) sla Gl 5o W (U ) oaen (s S (g S 5y aAly 0

3kl

Sl By (Sl Sy Cuoyd b .3l

—n
FoYala,h san sy i gaa sl
283 o L |y o sis) Caga o lads alaS (il
fmlSa ¥ bl ) b ol (S g S5 50 oSG (50 D)l (@
Fovalaa san Zuh OVl guda S aa i L
g £283 (e QL | il o)y (5 8l B Cupad ga o jladi alaS
® sl o 0213 (YL (8 a 4a Lisdsad Slel | daa i ani b i 548 1l (@

& ® Sl saalia Q8 (i) o (sla 432l ) ida Al 0 il 8 ol (2

Fo¥ososdam mulh a¥lse VL i waa sl

£ i L o) (s (or b T oy g o 45l ity L Jg) UL cdan 5 Gl Lo a2l 03 S0 ¥ 15 ) alals S ()
“ \Fﬁq .- Tl sad Juclia “S"“ b4 yiag) Gl e\JS (‘—’

::ﬁ) . ?M@\Jﬁjﬁe\ﬁ\ﬂg\cﬂﬁj))'bid;fjd‘“c‘)uﬁ:(c

Yy


Dina
Stamp

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Stamp

Dina
Highlight

Dina
Stamp


FoYala ataiiia Jlite JS5 53 Sdee 6 o (g 2ipla LG sla (o 28 SO on ) 4sale 5 ouac sla AL ) a
¥ oY soed (e 59) s 1) 0 Oln alail Cuneal
¥e¥eag ua_gjmﬁjd\)m\ﬂdsggdu&gﬁugmﬁ&gdu&gﬁ‘Qﬁjﬁw@))ﬁm;udu 05

O3 Ol padals

Lo 055 a8 L (Size) oty o 31 (10t (85 (S LSy s 45 25 5a] 43S JLus >

Ay 5 Slawdds Al 3 b u,l bSOy b g 5 5p 5 51 fols (slaasl 5,5
5 smas bl Moo tuind o plos] Lilisee Jlos) 48 wgi o Sl  glie (sbassly o ppin
ol Jb s sline S 5 0,Shee (slyls Jg 8513 Slas sba s 0,8 <o G (sldzenle
il Sglite o ol b Oy o3 b ol asly Caul (ySan 455 45 39 0 2 ylan 1w
SleMbl o8 yn s Jled jue b (5 ol g Jled ba (35 51 (ool o as by 13 oS Cannl -yl Gy
55 5 sl gy Mol 5 0 Gl 00F O s o0 25550 1B 0lial 350 s S5 5 5
Ol olisl loj o3l e . Canl 005 Ol g Mol 4y g (2905 315 03 )| B o3ldtusl 590 &S
It o a3 b G 50 (o g 2k aild (38 Cul (S il S e slaasly >
b9 Lgd Olo (5 plaS g jlade da &y p i d 10 WS o (yasi 45 o] )3 4 bl Coglao
Csl 0 9 353 o (53213 0 Ol S 55 (oo OF Ol ol sl 8 g Ol
Gl Syt 8> B9 o corgo 05 Olat s 1354 1 0l yp ] Siam (530500 el 5
B o0litnl 390 Jiiugid ;348 39 ol 3l (5 s Jxb el Wl o 595 0lS )3 Mk >
Sl sbol cage Slgi o 0 Ole wlal rzeed 35 503 Ol UF cxl )59 995 ) 25
g0 Sl Olgeil 320 ol laaisl jl a8 Jslite slaarsly gl 4l S (Al

-&h"‘-&? ..:.“‘

N gasmadS o5 bag S )

FAURTR IR u“ ‘s .:..LJ *ove
5l pls ol 151g 3.8 e S92,8952 53 O Ol el

oldlolapaeboles S5 i 5 epamma (ol sl 05 Called 3 s sl ol i 5y 05 Jpano
Sl e o plodl Sonlen

19355 a5 5 el JLio S 53 gy o by s Jolyo 3 0 5 3 155 oo Lo S350 3 05 Ol el 2,138 oo
el ¥ Ml pal gyl 4l Cal (Son w2 (63)l50 53 D9 0o pLodl cungin) Ay 13 05 Gl el Jgene ysboc s
Pleltsilcslacas conlsls S oty o Cllad g by (e Jolo) 5yl )3 ey
oS hugig )l 3w LS

:\;Md\g..}}ﬁu@o)blgo*\éﬁ .
s . g, 59w 4 39,
O o sondass i g s HIC 9N 2 MNP

oy éﬂ%fﬁ@w ol by Sy @l b g S 5lloly JIg5 0 3y cytog 42 lolge s g5 0 )2

Dbl SSlodius I ol JLal b Slen 539 e Calon b o 0 iy éonst > gt

DB SO pasbediss 0 el g9 ol D05 25 o0 LSl (cugig pLl ] el jlilnsly o) o oS B 5l iz
Al w\ﬁﬁdﬁbwlw);@)‘mmwlomwuvdww)ﬂ‘ﬁbwé)ﬁbfy

S0 pU 1y Olgseinl 320 (63l srausly 3l ol laasl, S

\—Operons
f~fq\;}?mﬁﬁ;)ﬁuﬁwﬁ‘ﬁ5@m&\ u‘)u@?ﬂhs‘:fﬁ‘f‘)}’\)" s Solaila
Bl el 48 ) 5SY 433 4r dapise sla (05 5 510y (o AS Lin ) el 15 638 L0 (s S0 3
FoY¥osmoedasd oo Jad) L (s

Yy


Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight


Fo¥ ) moed s muly y) sle Gl g 40 280 43810 3 a5 Ol Jae S 35EY 5 S K a8 ((DISLE ) (5 5L dama 2 R
' £2S o ookl 38 WS 31 1) (5Ll (<
2l (oo (A a3 An il die 5l (5 5SL (sarg 28 ) saldind (5] (eana i 28 Gl b (@

395 55 Lo 53 5515 51 55l anlgs sy S 3| sl 3 SIS 0B 2o oy L AL L€ Lk v it e o
338 o) g e 68 00y )8 oS Las) 53 368y by (6,505 08 g Al axblss it g 0 a1 ¢SV 4 gilla )
sl Sglie 35 O Gppan (gl a3 (sl waisl g Cunl 039y 35518 31 oglisie B ) S 05kl ¥o¥afaas e 53 s
b 39555 5 s b J 01250325 SlaursT b 55k 33 35 o )3 395 (B ol
i Sy ol JB 58 T galSTb e o 0aiiS 41558 (glay el Cal 35 598 rals

. L . o by ssiny pie (il 2V S
Ol g5y 3 Ssd oo (hgals bg (pbg) 55K il ooy ympl cpl o (Gl 0iEaslealy 0 ey Ll

D5l o0 malal Cute g (ke Cygeo 93 4 ) 39S jya>
b giyy &5 digol VLS ) s amngiy, (ko oaldl L e
STl 09800 950 U5 4 gy o 350l &4 5Ll Gdnner el 5

D9 03 pl] (ungigy bl dxild 3929 5l lansy ol oo Ao W

Sy i Lo 9 0 45 cumgig) (Ao walali ulaB £ 95 (ol
I & g ool sl 028 o0 pL s (5390 (o9 Lol — e
oty S b 5398 o eyl ity b 5l ol

2y 68y baoma 13 29290 598V (BN JS) 2,5 ey S5kl 5

oS A3 g0 e |y O JS oaiSles & JLal b g 9500

O JLail 3l glo 35 g 138 o0 Mo il 311, O corisSlon S b S o lee
55y

0.5, g iay pas (il

Blg5 oo 3kl coly p @lo s axilop b g 0 ygil ) 4
o35 ol S gams (o VF IS) o plsil ) b (5 wwgisy

gy Pl (&

408 J S ga b o ylS o n 50 ) Gl mblaii g g alS

(oo oo 55N 5% oyl afa e S )i Jan i il o) ) (alulad
. oo . . . o e . . .o s ave LS‘)ESK-} ‘)J )}ﬁy DJLS 473‘}.;3 du H‘}j]
1225 oSS 3y o ol (S gy oalaiS £ 5 0o 53 2 o9 o oS 6 ik b 1S Ladab (5385 )50
3525 MLyl (635, )3 5 ek 95 ol Sl A8 £ 95 ) (omgig) § 390 bt sllel, &, T Vet ) O

o3l (S (g il anidld 393 T 3gdle 4B (g iSL oo 3 (ST aS ok aseie S)> < ol )

. ,— , T . Gl ) O Ol sl o i 0

053 Vg ol didlo o 3yl 55dlo yguas pae 43 .05)l> o o Qyu)afxwuﬁmb Gise sl 05 pslas 2 jlail el 4S cla
5l el oSl a8 )8l s s S e g4y sad

3 sl edle 0B jeian 13 36 oo plos] Cutte Cygody s oyl 390 )3 owgin walais msis) A8 ) Jas ) ) e
- . e Q -
Lo g5 eyl s g oo Lt 3 31 ol (sl g5 4y 45 515 grg 208 JUad o s cystiy " Tt

gy e (3 jedle jaian > (Qll VY SD) g o 4iS TouiiS Jlrd Jlas oSl
Jae lusloly 4y b S o SaS 5l bty 4 JUasl 51 o 99580 oo et 395 olSls 4y uiiS Jlad

\—Lactose

Y—Repressor
Y_Operator

¥_Maltors

O_Activator

$_ Activator Binding Site

Yy


Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight


S 1 [l ol slloapiebg o slacss e .
oS JL Lol 0aiS Jlab &S 29 oo s (Jole d A £ 900 1) mngig, 9 9

4 55l L) el 35le Jole oyl Shaure 395 oSl 4
ety Eorb omagpgy 9 01 JLail ool & O (g EecloaiiS JUud

}L\S] ol)

59y pe (A
[l (u_\v ) .)9“."_;0
o1iiS Jlab
oS Ll ol gy g 55 O35 Ol el
s1slel i
)) 9 wl.&:uy)lf9): )‘ )-’°J“->‘-‘3 Lbuy)lfy IRl u) uLu rv.lau
3yl

g (J52) 0 sl 290 plodl gyt e o S5 o0
. sgy el (L -

o5 Jld G ey oty ok e iliseo (cla i 4 i

. e LO _

i 3 b bosle () s (L 2aSTg 00le Sy Capuns sy

R a5 ol p Sl 4l b e ool K 0 53 w15 5 b 5 boojST, 53

A}.'\\)S R ‘_,’_.3& L):""’J.):’ Ja Q\ﬁ‘)\s‘}.} B J?“’f’l’ulLSDMJ}‘)A)DJ’]?’@U)UL‘-’W‘L“J])’L“
J\Ga.xuj.\j‘)ud.us&\ns_)\‘)mu)

Jas [ J el

el e s O s JBTOS bwy» “fww\fv’ Mbw wa‘fy P P9 “"%" » O3 u‘”rw-‘“’-’

em‘wd@nm‘y@udduu@w

YooY )

odul38l Jlgs ft’d‘f u"l'hu"b%’ Jm)l.u ol Cywga ‘_5‘){ 9

gy Jelss

o gy ol 3l (o)S A mnigig ) Jolgs
a1y 3kl Glulely 5l aols  Slg s Jlail b
O RS Gy S (o0 Cula el Jore
i lelgs 0 sluslely 4 by oyl
LS o S o O OF (sgigy e S oo
(VA JS)
g8 ool A S ToaI 38 JIgipbals 5l ols (sla isu %0 (suginy elgs Cunl (Sos o ogy 8525
S 3 agigy Jelgs 555 (Susas bl bigoal 381 I s (S0 oyl (yiuwgn b g ez
dolss il 638 oo JUS 055 o )8 o2
o Jlg i3 e i3l 1y pusgisy S
ol St 5 Attt e, 5] Cgliza i3l

oasl8l s

(XNXN) X Sl S50 O (mgig) o 9 oy 2 b (g
Ll 5 ossll g 13 sz o 08 JSa)

Ol & Jase s,

Fovalaja®eaii€ jlea b aply Calod oati€ Jlad (g 4y nsig ) 2 Sdae 6 g0

F oY ARAE e sl An 0 Jsmane e b D S0 50 0 Ol el slaail s an il e ) 3l 5e 51 SG a0
o2l 381 (55 4y (oam iy Jalse i sy L L 0 (Baned sl (A

. G ald ) e iR 50 (Kol Gaals (@
Jee 55 el 48 R Gansd (o sig ) 3l 0w 0 Ol bl ) (e 48 Sy ) 4 JeSe S S Al ) (any s

VoV osoesfaed (oo den y


Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight


¥V smoedfa )l Jsane Al 68 0 dae 53 i an S by ee Jsh il 58
Fovacm Sl 05 dae O L 310 30al 05 dase 5o (i ald (R0 538 (ol (3) 3 02iS i 5 sl 43aly )

599y ) G V158 o0 0F Ol e g S )3 1 o999y 108 U 50 55 0 Ol oS Mol yuden
005 Ol ekt 31 Jlio Sy 5By 2 JoSo S8 sloly camy Jlail g plosl o O3 el Ly Lnassl o Ungyy i
B dod i Jos Aol 1D Dgd o0 (6 pSol> C;UQ S8 51 by cpl Jlail b ool awginy il o o5jlo sla i g o0 Ol @il

g o sy ke 5l proddrarsls gl O lalar ol 30y 852!

N € e b ela s e e v ke eSisn 5 o6y by La sy
oyiwwd p3 yioS Spldodyid (gl jisu Jgexo jobods ol (el pdaw )3 Sod wulaS o, J g b il e o

(ol sl i3 )3 (el (53,88 Ulee 53 el Sl oo s b ol s 895 0 B B3lenly  Slisas g S slaassl

gy e 5 e e o o 805 i 5 0 4y Bl s 10105 5L
AL (9

90 S by oo Jobo al3l -l S Sy yoe Jgb 05 Ol el 5500 sl g, 5
365 650 oo g Ales S50 (53l 1y Ol iee 53 BALDS (pl 25 o Jgaze ol 8]
ool S R3] o Jos 059 o8 550 0§ Ol i

Sl yidlon

2 033145 381 gy ol 31 (S el G5 L el Sl (Ko il sl gy 41 G Ol
53] oS i i b el S 350yl 53 il 3L5 (60L3 5lade 4 Lel Yy uao dsa S el
2 kg Jaae Ca Lo g0 Il 058 plosi] (5 6y 34 3] gigy doecs )3 A bl a ]y
G305 Sy Sy ol oo sl (3 (6 85510 (sl 0 el 5 ol g5 39 o0 508 O
B> G jgd as b S o

O3Sy sraisl )3 ex .l Glusl X el aile b el (S (10,8 Jled pe b Jled (oo o,
PX sl el S iz 9330 Jolaso Gloslyp 055 5 d5is S0 )0 5 X el 3l dse s 9
309035 PX el sla i anlyd cpl S )3 g5 Ol o sla 3 B dgis oo JUsd yu (35 slavansy
ol liue o pauai 31, Olas Gl il 9 X (el 65y sbo (35 Ol 3l (Jlondgi oo (3l Cmand S 4
Dgd oo Jledpe B0l Cygods X sla 5l 5l (S dbassl 5 .08 o

Y5


Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight


e L

h-:i.il' ul"ﬂi‘-‘l.-. ¥

L b ya Sile Wb | L)

Jizio (1335 4 (525 cplly (5l Siog 4 Canl U (5bsS cclly 5 015358 (g e
9 —wa )l)gﬁ lawls l) L”J‘Wj o bu)‘ Ty J‘“‘"\Jﬂ’ » S rvﬁjbc_s" Ol D9 o0
s 2 )13 13 el )3 35250 (513 )3 8 2l Joall 503 Lawsgi cplly 51 S0 (sl S
D9 o Jite das

5 g ol Sla ) (slaseal (s Slas oS gy I 1 9 (g yslyB RS 3] ey
Anlgs Lo (638 (U1 53,3 sl WB0ligS (6,503 g 180y il 31 S )51 Mo nnle 31 Lansly
Caaaad Cannyd yguaas -yl 45315 (3Lt Do Ol L Lol .ol

phd saiaiils 395 polas L j 9 b3 Jos 5 Ll join & Sloj a3y 013 gl )
1558 Slao Lo e ylsB ) Koy S S Tl o0liis il il J ko 5950 ,5
Ol gl panlioh fad ool )3 L3 Jos 5 )bl sl Lo Calib  dogh S (o i),
ot o Ll (590

e
Ry = 3 i
LRy .

D

98N DY Gz 4o
Jb (sl o bo 3 Slwlno
Aoz 3190 3 A0 4o
il E g0 (S il pow 5 9555

[ Ssan K Gsa K)) G j5 5
Rl pail (@ Gisdes R
Ol g il 8 RS ) G e Ole)
¥l osoed )l cilas

;ﬁja;\}udﬁ\Qm;)é;éaj\mtg\ﬁ&)j@‘«%‘;szc\jq)\ﬁbU§@)gﬁmdqf)§\‘ngu:guj)\bdﬁ

v

Fovala afcdla


https://www.roshd.ir/112216-3
Dina
Highlight

Dina
Highlight


Forosoehd omf e dia jhails SoGla (S 5 cSop 4 oulid G jale

@b pdlio

255 cully 31y o Sy ol 3l (sans Aol oo I Ly Lo oS ol ol S Lo 51 Sy

i ) 45 a0 o) (B (Siag . 595 09)5 b 9o ) uitr S5y o trealed,S' b
Wl 00 ) Gl oy 3 18,551,8 Cle 4y oS Canngy S5y hivons Jio

laslis ol 05 .() JSKi) ol o o |y (ks 3) (sl Sg ¢ swliin o le o
331352000 5500 b &y s 3] Sl g S5 S Cannl iy a3

e 5 g - Lot e -
- ¥
= BN Ej

Cunon 3,851 Sy Y IS
g Jrio day Jus 42 o S

& Gl Ko it S5y Mo b9 o 003 siliseo gl ISy odps pb 8" Slis 51 S 4o
AingS oo Caduo Ol (5l JS o S il gl 4

Sl yilen

Pl (Sgewe sl 48,5 Rh

S ey,

6‘39 qw.ub A" S/L.a L$’9> 09; )‘ )9L}.~o JuJ‘.)L;O lj unJ].)L;Q ]) .)9> u.s9> 05; Lo lj °9)§L)"| g«.w‘(RhCSuS)u»s))

05y (o 103,S aseiio ol (sl 55 05,5 (530 bly )3 Cul AT paseis oS 09)5 AissS oo MJSOWJJ)JML:;
RWERWAN

oS 50 oty (555 09)5 99l 4al] 1> R pb s (gl (565055 (6,500 s ABO gm0 S5
WM.{L;Q)LC] uﬂ.’5 Caw] )Jo.)L»Rhéwy

SlazagS (Glid )3 oS Cunl (duBign 0399 b 0392 ol p RN (995095 (R (S5 09,5
oo R G55 09)5 Al awdld 3929 (3B (ol )51 3900 040l D (3659 9 315 (sl o 8
(Y JSo) i dalgs  aie Rh (Sg5 09,8 il ascls 435 13T 9 Cawl

YA


Dina
Highlight


Fovsoed,atiua |, Chea gl sl Cpally e sl die g1l (S o5 S L (2 alia Cuia g1 (Fgd o S L ke 5 oy R
Fo¥am s 8 (el Sl [ e sl (55 ald) 5o eliie sBla 55y cCaiia S 43 Ja sy ye Calide sla 5 K0

Rh g5 09)5 (line_Y S
D S

D (5l 50,8 42065 D (g n g 0 B dzueS

033 p3ye Ole y3 oo ol L BLS)) )3 0 93 )13 (Ko 0 (25 40 D (B9 35 9 351
I a1y 05 93 cpl Dl [y D gy Sl o5 &S (55 9 Nl |y D gy Klgi (o0 &S 55 090 o0
Rhjss b adeD s
oxol o d gD i

ol cpl )3V oylas (y3pl8 y oS bl aniold a5 .50 ) 3yles 3308 40 SluS0lSl>-d g D
(Y JSK) 065 o Rh (S (35000 o\ o)leis y3pld 310l pl ey )90 595151, d LD (o
8,53 15)l> Sl 550l 93 42 648 oy |y Rh o Cilises (sl S aS'd 4D
Voo ol el o2y S RA (6l o2 0,53 93 Ly comyld ) o5l 93 Lo 51 S5y S Lol 51 a2 (1)
ol 8lp 058 0065 o g ol 40 Al adld ]y d 9> @ LD ) ayleis 5l 43 o Canl See
Rh sl jolSols v IS cCatuo oyl (Sly 0,8 A0S oo db 4y |y d (6)503 o D (58 S 5T Lol Ll (A Cbo

¥ JS) sl LI

0aleb g Al glmagaioj ¥ IS
Lalls LAl oAb
68 (675 s 05,8 Lol sl it «dd 33 g5 06,5 g sk cnd DD &S (35 s 04,8
il ]y 0,55 93 oyl cpo dlasly b g ol 0 Gl 61y 30 0 5555 <ol DA
5,55.55 5] ety s Aiales | oo S 0,5 s ol 31 o i oo (ol lamlie
D 65545 dgi o dtdS sy 53058 o jop &S Cawl D 0)35 oyl (5,8 )8 o2 LS’ d g D
1 s o) 3o e 5R3 5 5 Aal beyS d aid d5,55 55
o 50 Ol O S8 By L anig3 5,55 5 S50 >
280 5a Ladgai ()3 ) (iaS /(5 slue) W gl & 5 laad bl aiihy 2 ga g (S8ed 5 b adal 5 o Ko 53 (paS a2
va YoYsaae
Fovala A cuul agai 0 5 S agaiF el gl dlaaic | ) o Ry adal 5 53


Dina
Highlight


O S W gl & aland 23l ) (55 a0 [ (Sigd L) adail o K3 50 (pn AS ) gm0 pain )l Jilue Ciia S 0
Cal W2 gad (5,

Doﬁbg&t@ﬁoﬁ:b Lo L;LJ)KRhu}?o9;dbo;>§i@9j)b2qb¢ic@b93
a8 (63,8 Sg5 09,5 e yuod 4y dgd odalive D puSgy 30,8 (SlddzsS slid o bl 8IS
0 JSis) i 2l oo sl (IS ol 51

Sl oD Bisy o o0, D yuigy

N\

(Seieg 5 oAy o S5

Rb i o5 sbassfo
390 ¢ 5 1) Cdo 4Bl 590 Sl b (gpalls S g (cadig) D903 (5 2y )0 1) laoySd Sy
A3 o Ol (S9509)5 (pl 3)90)31) 39038 ) 93503005 Elgl V g el oo (aigid)
3909 390905
* S 0sS DD
+ S 095 Dd
RS °9)§ dd 055 S99 ) 5 S903035 Elgil E\hub-b
S

ot el g0 ABO g8 09)8 Lo oy oS malal 16085 L (1/1) i o K d aTos £ o
P9 0 (53209 O 9 AB B A0g)S oz 093 ABO (S95-09)5 13 :ABO (95 09, ¥y soed ol ase 05 S
o B SlodgusS sliad B A (el o Clysang S e.9 93 1395 b g Sl psiirogS ) gaoy £ ol s R0 dia s (g
(5 JS) cul c)gdt)jdj?)f\s\h (padd oy
FeVeatalhosmss

AGF 095 | By | AB G095 | O Jes 095

yBazgs ‘
Ol g S £ 95 ’ - ’ - 15
o p P
PR NF A B AyB ABO s 0,5 slipo— 7 IS

slic 4B g A il umg S Guis adlol )1 3939 oo, 53 ax ABO g5 05)5 (sl
GhAChng S oS A sl (S 015392 w3l 9 93 sl ol (1581y S 5o )3 JolS


Dina
Highlight

Dina
Highlight


o3 sl 3 ol ismes K .ﬂ‘_ﬁ_‘_ﬁ" . ¥ ijwmq@uuy\ymd&‘uﬁyu
hamsS e slsl Sl g S el ful Galla Ladad o ladi alaS 3 gai ()5 (Al
Fo¥sag adisd oo ol ?q;mm 1y b o8 55 s aday) ) () 55 a0 jladi S 2 (0
(oo £ e o) e B ada o w90 0l Sun ST o LOT|) B gy S oS B sl 6,500 5 455 o il Lis
Fo¥onmish o salsan Lol e 39250)S3dw o oyl (sl ol pliy 4 150 8Ll il a8 e oS Ol b azil s g
.J}L»uowﬂ@mafdlo)ﬁsa}u@bBM}ﬂc\fdlo)fa‘J}L»gol)AM}ﬂdLglo)fs.a)b
Cawl VBl 5pl8 DABO g3 09,5 (sba (501>
Sy 25058y (anseis bl 43 .pusl 0 Og B A i a1y 0,55 aw (ol ( Solw sl
d905¢ 5 ol .39 O LB A ubyias 595 05,5 1l HWIOOLBB (AA alls (sladge3 s
S 655 oy S 3 Ay s LIS (350305
09)S 13 w515 oo ULAB gBO AO 51l le 0S5 oyl (gl (2l b sl dgas
o ko oo (sou 3] gt O 0,33 Lol 33l oy A w331 A 6,55 S Canl AO &S (63,3 g
IVl cymed ol L0 4 Cond A dgis o didS Cle ypa dy i A g A 3)8 -yl So5 04,5
93 5 AB 35035 )0 .Cawl )L O 0,55 &y S 35 B 0,55 0 )8 BO 3903055 sl g 2 |,
L) 5 .ctls sl B g A g S 6 5 50,8 JoulS e (e y 9 2350 oo 4t L o3
wosS (0 9 ol (SIPR |y slabuly iz Cand (S 5 5k 9951 B g A 0,35 (s b
Db 0 b pa bolyan o)y Jl Jlginn )3 s Glgind SoiSa S By A (slao )5
gy ds (6,135 pb g g oyl s o lisi gI” I L], 0 9B (A (slao)Ss (luliss o
5L s o Lol (lgs o (SouSs d Cadl® 514 0,55 45 s o it

FoYaladasden S, 4 i (Sae il Gl 5 2l 51 (Sa L T AU 1l Fsaae K81 0286 S0k
K Gl ) deals sla Basa 81 o5 o Sy, Jlsion (6,500 5 oStigd s b S ioptds kT (o, ka9 95 il b

o \“‘1‘5 (*:: if‘/ﬁ :LJ :;““j‘w-‘f“ A Sl Ly 4o gy o IS o 3 s &8 el g g o]y Lo, 55
Cuw 09 ¢4 O g A)A.a
S U I SRSV Y SIS VIS

Ly & o8 e csane 8 o b ] 90 ol Conl dudo (6503 9 50,5 (S0 45 )0 3929 Sgere JS ) (52050 93
mani (S 80 i s saalie ISy ol s (S S5 WW s 1355058 ¢ IS 5 RR s 3 a3 0 0LS W gR
FoVaals s o5 ot g 30,8 awlgis Clls ¢ 90 5 sl 5900 S ) Siunl 558 RW
?‘{” ¢ L“ > “"}’“‘ ds 3 “"Mﬁ el By 48U S35l Ayl y o D90 oo disS
O5L P S 92 masS e
i 8 Hlan 0y ) g e Cgldia 3 gad
. J)A} CJL’LS\ od\j s Liia u\S\A\
Fe¥alaaajlaaes
sd oy B Ssae B K)) i
A asad 0 525 E ) Al (7))
\;~‘;)}4)€_JAL_\M\

e Y IS S S

o FoYio s ale diy ) ales o)
LI (Fsa d9ai FORW 35 05 L Ssae K


Dina
Highlight

Dina
Highlight

Dina
Stamp

Dina
Highlight

Dina
Stamp

Dina
Highlight

Dina
Highlight


FoYososhg omadld dems s asai 0F o 1o Ko Lakad cally aitila T i o K L i e a0 S Loy S
dsai (05 VM gl Cia Hlan ) ale 5 )2y Lkl aBl e 5 S0 5 e (a0 R (5110 (S ceal A S 8 g0 K
Favoh A et allills

e Elotl\ I

O] i (S 5ol 9 o omuasli o> 5 oani> pu A g3 s b 3pla aS o oL 4y
o 15 4213 )5 iz st sl ipls 51 S el 5 olSils o, olis iz Y 5 X
4 tuntly 5l 4xtl )8 i (53618 53 51 (S0 3 gl (5ol oSy (Slao 5 i 5 e

WogS (o0
o 31 S Cloo Cilyg

gyt S e i ) S e S RN iy o A9 i ] Jins olio
Sl Wil 5,90 Lol (31553 (g 1390355 b dgedj d il dniols D g1 95 y2

o e 4y S 1y S g5 e il e 35 g ) 553 el
oS (0 (S 1S (o0 Mg CalS g5 93 R )L 5l j0lo o 9 5 w00« Jlio (] 3 008 oo St
) s bl cuolS plaS a8 5 1y S ol 4 53,8 090535 2yl d &S 68 (6,50 93)15D
Gl (6302313 1 2L 3] Cnd s b 2 0 b s gy b Gl oy (31538 390305 0 Ty
Cawl 03,8 dlocii |y gy oyl S

5 i s J9i Su g 5 sl )3 Al poboay |y cpally lacanls ool 5o g 5
(Y Jgi) S o0 oo Yol (gian g ylaws (S ColS (1013 )8 o2 LS L) oo (slails uny

Dd

dd Shaye-Y Jsia

g oo Ngie a5 (15,8 ya plply W1 GSS dD ¢ DA (sbadgei s o8 Cuild a5 b

b azsls ], dd s Dd DD (el 39050555l o g oo
5l e 50 S48 55 Ll S s S g9 a5 iy g 811 e sA sl oy S Balad ) 4S (5350 71520 deals
Fovala A adl e die | isa o5 K L (53 5 caylai |y (i g 5
, e s )1 i 05 8 A 515 a5e 5 00 il asad 05 (A
S g | 28 Gl Dl (A o9 8 8 g 300 58 il o isA 55 R L (5208 aalia il 55 e ) A ) U (0
Fo¥sa, 280 ile oy 5 e ] jole (sd o R 5 I Gish o5 8 53 e (sl palld 25a 05 sl 53 5 oy A
i @l s 058 B ) edl fla e a5ei 05 ()
a:\.\jgjjg\Jaa\}:\l;):\sq\g._:'\JG\j@JsoJﬁjqq)AQj_(g_a
25l Al gl st o3 A L i) alia il 5 e pale 5 o2 G U (2
s oben 4 i 5 (Fsd 08 a1 ) palld w s 5L a8 e (Ssdos S Lalle () 5T sk o5 S Lalls 535e 215350 )
Fovala Ad cuul sad Al gia L gan
S s | (Sl san (5 jlan ka3 S jale agai (o5 (Al
) T (o 05 R Dl 3 Hya5ai 0 (<
faolviasm sl O Gl A O 0 Sd sl ey S an izl )l Ql (Fsd o S L b a8 ol 4lis (7


Dina
Highlight


FoYiag s sy diigh gl o Ko ¢ i (5 ald oo 53 (55 o ladad oA alind) dale (a8 Ly 48 5000 30 S 0
¥ oY smoedan g 1) b sen (o) 0 0l e 25ai 0 g5
Fa¥ald g Gaals Hl8 oSl sy e of (B3 eliila aS 2 K o ilhia 4y a4 sl 5 Clia
Fofosoedf oadiiun slan sl e 5 o ek a3l jlay jids &) ¢(uia 4y ddl 5 (5 jlan So 2 X &g duly ci0
0% con A gia (L san 4 Dlise (5 SR 068 oo Xedaantly Cio o i 30 | BX (5pl8 335 o gy 2dS  tiuo (ool
G B D1l Gl OS2 4 052 15X 501 )5 o 55 500 5l oo i 9 X oy g 6 oy S o i
1 Cpalls 2 5ad 05 €213l Al (5l , w : VNI .
2Ol O SR T ST i 5 ik s e VS 058 03545 53 o 30 i
o | by yo () VI (olisi] fols (i
JAU Oy ] ) dil 58 (oo b sar puuy : , _ . _
F P oo ail 4Ll O e (Lo &Sl (gl 0940 o0 0800b H (3 @JL» 8,53 tpuol o h 1y Ldgan (6)lows 5,55
.Xh9XH Wy‘soxuwy\jb C))9.aod\g|) Lma;.) ‘W]XQMBW

Y ppld o aS auS Cds ) o i (Judged (sl ]y dgeiE ) 5 dged ) glgl ¥ s
D039 g Ldgen sloSy slp LKl

30 Ui 3909
Xty XHX! ol
sy
D
2 _ XX Wl
N
(sHgen il

Sy o ]y (65lows 5 D195 oo |y 994 o 03l JBL sl oIl a8 XM XM 5905 (5L 5,8

Olzrad Ol oo cdmr (Sl Jus )3 X &y dtannly Slaio (sladgait ) 9 Wdgei o (st Sz
S gy e .08 edlaiwl Coly & 4o 3l

J2ls o () s o2 8L g Cuwl Wl &S0 2 led3) 55 b 3o wad Lbged (6340 1 U0
fal Lidgan sl ol 5l oo 55,8 sl () Ll sy

XX Wl (43 2903055 sl Y 9 XM 08 00 25 o' oo caals s XY Jedgan 350 390505
Sl s sloogait )5 gei )y S o5 X cim ol g 98 S i Lo oyl sl g
G- PRU] I SV OX V) PV S Y

Y X" Lol
Xy PREDNG
XH
oIl o JBG s

Ans Jud 39038 5 9390305 =¥ o>
92 12l935 Jedgen Zladyl ool 5l Jols Ol ¥ o)les Jgdor (ol i

08 o (st OB 153,38 (el 3903 5 5 3503005 43S g3yl Lidged (55 L )15 b L (6350 Y oulled

£y V- X - linked


Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight


WS g dw g Silno

595665 dlael (wy 1y Lindd 531051 395 (sl S o 31 )51 Sl jadn Loy 48 5310)
Ol 3 Tl i o2 Rh a8 i (g oo Ul sl dimguy it 38 03)05) s Alss |,
sl A oo Rh oyl s 9480 0 093 e g Cao S 90 4 oS Rh Cltio ol (s

P 322 5 A S Sl

Jbe sl 5yl 5p18 )0 5 ol S &S st Slas ()8 wyp il B &S Slaws
O Slodld olamslvgs 4]y A el 5l asie sl SGABO S8 (slaog)S Cio 0,53
b Pl S5, i

o 3 (95 Sy )15 85 05 ool S5l s Lo g 50 48 Wit (oo ¢ ke >
(A JS) il 30,8 1 b 31 b )3 ) S5l (20l s i )

yd Siglae (Lo S5y A IS

D5 5152505,53 3 68 10 o8 ol 5oy ol o S35 0 9 Sy S L in g 2w e 5 K
Jy&ywy@woswlcaB ‘Ag§\‘>9§9g§)):«_99)>)| ‘aKg‘l?MogJ)bL&»L')jQJb )JL} o)gj e . d\)\q ‘.JJ\.J \J Gl\j\)ﬁ
Qb S5y digd (S120)5D 5 30,8 5y )b (slae)S Dgd o 3l Ldlisee oSS, dao,Sd FoViadul Glaa g 5 0
L2903 iy 4y s § 305 sty o Gl 93 cloagei) culpl Ll oo dggas ]y A 8 e e S, Lakad )
sl i b oS ol apym (AL cladsaif, ;5 ) ], aabbec s AABBCC  Dlie el S 5ol sla Jll g5

\0 N Y‘ - - \ - . - ‘_/i_.’
ol g o Sy e IR R A

FoYolaa sy pyaWismda b Gladas bl Gl e s Koy Ladail ) 5o ) sasel ()3

ful HIa ) a sl (A gl B 3 il 4o Gl gad 5 ) S plaS dgai ) ()

AABbCC (& AaBBCc(f  AaBbCe (¥ AAbbCC (¥ Aabbeed 1S QAT | ) e ol e 4dliie D503 & ) dlag) Gie L aS 2 gad 0 52 (@
(521 S5Q) (sl Ladad ¢ a8 K 4 dai &) (8 S0 b o8 By (slaagai ¢ gl @) lasad o
Foryala il o palal 5580


Dina
Stamp

Dina
Highlight


For s peifuin b o) Soa 3 e 8 Ko 40 AABBCC 2 a3 ()5 e ) o 6 Ko ) Cabia 3y 2
\°~VL§J?J‘)\J3);}J)A.]Q‘SA\A&34? caiiaa Sl 8 i (gl Hlaas s QJ.AcLL\).JGc)}&}JoJLgJA
@bq&\}»mad&ac‘)t_ﬁjd
¥e¥alaa aan
sl O asad (0 0248 (e b (Al SlghB @i slages e (pmen 4 )5 o iles ) 5o 8 g drdes (e (Slgy o f goe )3
el s b s palla S5 FOM PUCSPWEATSIF
ke i slaagei £ 3 Sl D g0 At gl o K0 dlamt dgad (5 S 0
farld 51 CSKaa . s e - ¢ .
LS, o il el @ujdw\iwcj_w\))gdua)&ld\m
O3 S gy G gl A sl (2 FrP ot S5 adlial 35m 5ol

«d oyl Camas 31,81 im0yl (Gl (o dgeiE ) Bl din Glas puin 088 Gl

A 1 D f’ ,
) adail 4 o8l a2 b sl o R0 4
\0.\0‘)‘}_’ 2-?‘3)‘&3‘5;} aa bb cc AA BB CC
AABbcc
) AAbbec AAbbCe AABBcc
@191)5 AaBbcc AaBBcc AABbCc
AabbCc AaBbCc | |AAbBCC
Aabbcc aaBBcc AabbCC AaBbCC AABBCc
aaBbcc aaBbCc aaBBCc AaBBCc AABbCC
Cpd )0 K5y oyt (eSS I aabbcc | aabbCc aabbCC 2aaBbCC 2aBBCC | |AaBBCC| [aaBBCC
. \ v ¥ ¥ ) 5
Fofio s muh a¥lipuan 4 Hlasal @b 30,8 loySa sl
D3 53 Gl )l drala 3 gad 5 ()
flun el el 5 1l
Dhsaai (g oIS ) dhala s 01 0 (@ o 4l
28 (e I3
A s (9 4 Lo (LS 1> Jlo (6l s (B (550935 o D903 F 5 <SG 3oy 81y (2
13505 o2 )9 4 10 pogMe
950> 0 Alg o aS Wl laco lolas 08 5 st .l ($20a10 Jolge Jolis ((ylud] laizeo
S 3 Ol o3 ey )1 (St o 9 9 2035 4 Gld] 8 Ui Gl s 5,138 3135038
A s gily 185 S a8 opll e b (5
) 58 ¢ S e 3ok S5 5 (5 lows 5l

e s e d:m.&j S ST S I (gans e 2,500 355 Olayd 5l Jlo 3 55 sl ot Ol oo 425
28 Jlee Ol (e S 1 oSS

By g Slor €9290 ol Jle 25 e ]y 5 slacs)len olee e dame Jelse 5 b Olioe
(52558 i 4y Nize J& 5 55 311 o LS 555 D5 oo |y YT b Sewslginal 45 a3l (Gylows oyl 53 ol (PKU) (595958 Juid
b Sa ie ad ) 0T 8 ) e e Slew ool )3 D9 e peie Shjlas LS sloml 4y 0 )3 (] 8 gead )5 5929
Va2 200 (gl ol e Sai6Se Ll 08 Sl o oo Joyt 3l o liSendigs i oo o
3 s Gl se O 5 e 4 S oY B S ola (STt 0S8 L ey sl YT B gl o gl 40
Feveafa S Jlee ) 856l o len 2 Glow ol S 39 o Ll o
JB o )2 3,054, T Mo 39 o Ngiodljgp Byl dtigs (§ylows S (55 9S i
o) 6 pme st b sl dy (ol (y5YT it (g5l 4) yolo 1ol 6o hei oy livo ol 4y
iglel Pl ccsloss ol 4y Jlosl (o) s 1 g5 5031, ol e (a4 ol o
FaYolaag (aash e o Gl aiily O 6oR 058 L oS diib s jlan 40 (il (D) 5l 5l alg g 50 olal )58
o~ (W30 slony 55552 5 ol 8,50 A SIS W) AR 053 (55 L (63 00 5 00 @) sa0) Ol s 58 8IS 8 A (s jlan 2

Fo¥osed 2 Gl il o je sy L1 Gl ) 8 3 g 5 ()
€213 T i 3818 (KA jud b 4dad 4y 5l 4S g (o )_h caalia Cand (Sean cpall g ) Ul (0


Dina
Highlight

Dina
Highlight

Dina
Stamp

Dina
Stamp

Dina
Highlight

Dina
Highlight

Dina
Highlight


Fofala Afa5d o o) (e sla A58L ol Siely jale s b (o) 8 53 Juid 4o Dlie ) 58 49335 ) s

Fr¥oafasd oa s jhe sl 4L 4 cund ey ()5 65 i 4) e 28 3 )3 (T i e | e

Do oo 405 ol YT Luth 1516 45l S sy 335 M oy 3 LS o sy (155
(Ve JS) 36 oo 03lissl YT L (65 1) Crads oy 31 ol gl ol (3 iy 5 5

Sl dlig sl S o) - s
Vg5 9 sl ko3l ploal

- fugh e oaalia la (5hu alaS )0 AaBBCe 3 AdBbee (5122 g () (&l
e R iy Tun ol o 4digh 5 5L sla o K0 alasd (ysiu alS 3 (@

zlsl @ Hsh o5 R 5 s dub lai ) Al (5L 23l e Ssa 05 8 (sl Sl g S g VT i 4 e g 3 S8 (50 56
Fo¥ ssed 2o fuly ) sla Gl y 4p 8l VT i 4 jad a 530 288 00l ila ol 23 8 81 il ea S

S g ) ()9 688 i (o olan Hhad ) jale sal o ()

?Jﬂ)\dg_l@)iaj‘)gbd\}."uu:’\O‘J})‘{é‘a\iﬁ&)}u@‘\%‘)d(k._i

Tl a8 S )l fagises SalS ) n Tl ba sl fa(z

Dl SO LS Jid 5 L gen 40 Nise (53 10 ) 5230 el cad 4iigh 5 ain ) Jiian (5 lan (5 5558 Juié ailyy K
Fovio sy ol i g ol (5 jlan 93 Ha 4 Dlise 4S 8L (e (5 csolan 93l ks

5 un 5 S g i 53 o 3 AS (63 5e bl il am 50 S 58S 611 5 (52 (g 28 ¢ isA (sla o5 8 Blal jlaS )
Fefala,a Gl ea Szl cadly e (g0 iy 0 )l

i | gl s o508 SRS sale 5 5 35ad 05 sl e @ (sd 05 8 L (538 alia 3l Sla ol 81 (<

S T T sa o5 S ki 511500l sla jole el &) (@
o}ﬁgdﬁﬁj&}‘;\jjjﬁ)ﬁj\)JLAO.J):}?&L“C’_IJ}.AJJ_Qu\aﬁﬂjh“sj}ia})g\_]‘_i}))}stgjﬁijco.ﬁ\ﬁ&;&:\JJ
Fo¥oa( o didgs LSl 40 il 5 Cidia (S5 ) 5S) 10l 5 Ssa

WIS adle Gdia 93 ja ) | cpally slad gl o5 (<l

S i (S 6S Hhas 31 eal B Gl e s sai 0 (@


Dina
Stamp

Dina
Stamp

Dina
Highlight


‘_;U‘)s G:JLCML‘)D Mwm

83le (Jb> yue )0 Lol ol (g 80lo (sl S5g 51 (S 055 (sladilels yd leMb] (gl

el a5 Lz 5 990 0 (S95UsS dloml Sl (e () Cansl 52 39300 poboay g

S ol )3l oS poiidie) g umd oo il 38l laee pie bl i 131, laures (sl (lgs 0o
i el L 5 5 Cama 3 3 0 il g 8 8o s 15 b )53

D

9 Sl Sl 750
oS 5l Sl £ 2
45950 S Awlginol 90 30
oz 5 Lapsgesf o 3 LesT

o £ g0 S gl i 59555

8 U, Sl )JJJ)AJJU RPREWY )# 4 g;\J\Jj oale Lol e gﬁ‘)} sdla sla é).aj B ‘55\_: ol ) cla bl B e MUl LEJ\J-‘L’

YV

¥e¥a


https://www.roshd.ir/112216-4
Dina
Highlight


FoYsa.00d e oalin Guidl sla 4y (i a8 8IS 53 il (&) /I ja ) 43 50 oSS (ould (SsA oS (5 lan b dalii ) o
Favaaag aaid oo Ghen 1) S5 al glaas g5 5o jRaile

Ui o i Sl e sisal (el

\ O (B0 sA oS 4y Dliae 28 (sl an

Ollals 6159 80l 4o gk [ 0alls) oSl s o sla 4 £

Fovsoed ol () Sali K

" R 4 i Al gl o
(530 b (uaod cdso) Cunl Sow cpuass D)l dliseo (sladaly lyg 80le (6 sy ‘dj:éj:j jf_:im ‘;\}’ _)3 )

o & dals) )3 TS o ey |y O ol (S5 4y 9 Wm0 o0 ¢y W358y (JBlyg 83l )3 s AL o ) Al s o o saa (gl

13 plss gl Y15 FoVia ol oa S Huas

s ol 4 & Sl (50 58 oS (s len 2

—— LS Aty o (IS ald e 8

O e 8 a3 g oy Ll IS (old 30,8 (sloazsS 5l (B0 (G308 b Y b alai (s [ 438l (hean) O K e

b il Sy Sy (o e Conl erglSsed s JsSlge 3 JS pouid ecglo Ol A lsipe Say Glaas S

03 b sglSsam 3 (pl 48 Wbl il IS s g pllis (sl rglSsan slouslsivel dlis Grvan ) )L%f 23;%‘%‘

1 gl Lty 8,2 5 nalgtl pmontis o
2 bgiye 50 )3 S amd o Ol Il dhydl 5 (lyles 53 (yglSgen (Sl 6,25 (sl dunlio

A9l S0 53y aS 1S () JS) Canol 48 S BT (sl oy A 159215 chpaslginal pponitis

388k yoi il adly JWd 4l sus g i ol sdelo Slgi o (Ol 1550855 by gulo )

Piabieo e |y (59 ole s laaigdS s

b mglSyen Sl Sl daty Al e mglSgensbocssSliani,

IERELLEEIN HORYROTOH
lll ﬂﬁ@ﬂmﬂﬂﬂ cnslSoan sl dusli 1\ IS

Lad S oyl 50 1 jlews g Wl 1481 )
g _ Cawl o 0315 (lias (5 3] o
i Sl Sl SoliglS :Glu

H 6w H | odly :val
o2 Ely!
Hlaass 35101 50 Wlgs oo s Lol el 0015 5 0592lSe5 S > g oS mutd YU Lo yo
WIS (o0 ol S0 5 S 68 09)5 93 ]y i ol (yren 2

Soo8 sl e Elpl 55 cop 3y MiglSp in L o iga opl 1S5 65 Sl s

] 2 o =§~>95u~%? ;l L;la:,%s JSW ngl.) sasl Jko Wl esls Hlis Y JSW »
ol b e (wisle 1) ian g5 ol ol 00 (65500 13ElS pptily (ASeilSe S
Iy il i 95 ol Sl 00 (S s 05625 50 dyuwlgial €65 50yt i ol &

YA


Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight


Fr¥iaasd oo saie O 285050 (i 53/ s SG) o Andila 4 (Lo i lS 58 S5 il

wbduduylfy )leb g,i;ummm,\m@)w)&aw))a bu]J‘:LQAJ.uyKy

D9 oo yin AeidSe s S5 40
sl (!
sbcas )
WS aem—— GAGACATTAC
A% GAGACATTAC —> (L TGTAATG
L A sheasa
3L e ——
- . GAGAATTAC
GAGACTTAC GAGAATTAC > CTCTTAATG
sl (o C
SesS slagiar glgl -y S
sbcasA
S0 e A, dike s R c GAGATIAC —> anotihe

R e CTCTAATe

DRI G s 3558 00 adle
LSASPPHENPE $ _

T 00 00 il Gl g s An (<) S a5 go dpulginel JIg ) jui Cob ddan il g 45 5)S jaai bl
Pl 022 i o a el Ol i 65500 oy lgind] S oy ter (IS ol ol
450 2 T 4s e O (= b o gal i | ot iy bl S a5 nsslginel I 2 5 e €5

KAt ol )\ammumuj.‘

TACAAGTTCATICCG 6 o 2 35 a5 s bl oy 01y dpliadl S0 30, (il g o8 315 3509 05
8 S5 25 o it Sk i (o 0 3853 o5 5] ool A o g

S LSy b ies ol 15 1S5S sla_tan ,50 glsi s 5 a3lol cla jias
Sdind Cygods 13 oy 48 wld o S I i ) 4t g oo Bl L L] L3g2lSes
oo g Joly Canl San D Bl |y dBlio] (g03gilSes (ST 0040 o0 0ilgs banigilSe 3l oliaw
SIS L aS ]y (sl ¢ g cms oy Ao LS A 55 Sl ol s o 9090 iy Sy (6lys bl Aol
P a0 )3 ) Oygody (Cunl 04D Al By dus

SRV ST

|y dlos oyl ol 1,5 S350 05155 553 39 abliol aloxs oyl gy s 4y By Ky 3]
sl (B> de Ll Opgoy Glizeen

SIIEHW RIS 108!

Oz el aSTly Bl g Lol £ 95 5l (sl g a2 o Cuwd 311y 255 (Slize dlos oS puiny o
I e ol B 1 IS 3 sl o (0198 oy i g oo OIS )38 S
o 5 a8Lo) (gl g diar oo ¥ IS 345 ool asl 01000 (L5 ooy sy S
el o 1l gyl yunsias ol 3l

¥a


Dina
Stamp

Dina
Highlight


g

Gy Y gas 4y (IS 0 4 65 L sl o oaly (LS (5 5 S L) 438 Gl 5 b V8 ) (g ) JSE
AR TR IR

bty WS Gaddia ) Sdils Giga g s (<l

BT ACTTCAAACCOCATT

ATGAAGTTTEGCT AR ?Ag\.gL}q\)'a\W\M‘)ﬂgd@#&ﬁﬁ_)dﬁ&)ﬂd\%)d(g

&st) AUGAAGUULGGECU AR iy ) @"""&“
DY mer | Lys | ene [ ooy KN ., [[ACTTCAAACCGATT ] .
i [ETGAAGTTTGGCTAA | " [ETGAAGTITAGCTAL]
S by S sUy[AUGAAGUUUAGCUAA |
(il LigilSg Cin 2Ll L ol SN e e o S ey [ A
CulbaT
L Sl il Sa 3O cada
GubaA SlolU = EX as“ > S &)‘ 2 u»eé. :
[AUGUARGUUUGG U AL FaYsag w_dy%&@)d)kuhg\)ﬂ\
| Mst | Ly | PRa i e RLD [ rat MR
(o] ol )3 i) Lo )55 ol i (o Uit & .J.ﬂ 9.\35; j.l ada ).!) ‘:J\)S R
A i - N 34w
Fessensaets (S35 ol e sl SIS 4
. Q “ .
T GTACTTTCAGATTAAA Y« Yalo jafcuils sal &
[ UG A& GUUIGGCU& D
| Hen | Lys | phe |Gy SRR [ Het | Lys | Lew | Als g
(e gzl 155 )3 385 g4) gols: sl S
TubaA TTC i
[TACAARACCGATTY
ATGTTTEAECTAA
AsbaU AAG Gl
et O CITHETMICTE L OrBan p e BT S
(Obly o) olom) Line sl 05 oo sl 9inal S Lol Amd o ) 115 gyl yuniS it

S Gl 3] el (S (i Sy i) S Jsbo g0 4 53 () Y Eudlzd

§ sl )] 390 citalys & Bl s 51 g pno 08 3 b Bl (o 3gtlSss Slaes 51 (o

' ) . OEELE 4 Miae 3 ) (gl At K5 o

B3 E ) S fgmy polile > Cusl (S g H(Hpl BB LRA) Sy BB e £ L YY) Al ) asd (o
353 ) 150 uign S Ban Lo b JluliisCans ) -Dgis yoeio 5,018 (S8 il 4y aS la b Fevala
g olST plagyloiab oty il 4ty (5 als S i o s R

V) el S5 (o oyl 4 bMise 48" sl o s il cpgld (ol b w38 Jlo o Tasd a4l Ul Jlea i8S L)

ol iple )3 (6348 (65l 5pl6 3155 3 i 15l 3L FeYa AT
Ol ¥ S 5 bt ool €5 - cal (53U o (6l ¢ 56 o)l 3l S0 6.5 el s liaku (5 a8 (g jlaialip 5 50

Sloabesly s e la o p3 a8 JshaS ay

Fo¥sed ailay culs

(Srbcdelae 9 2 eobalu sla s laaals ) &5 Al
I sla adaly il 65 el e (5 0l

EREN

%>
j i

k2

&

> v

(A) (A) (A) - .
B B B B \°~Vjﬁ)€_u?&JCJJY
g g g E Lk (sl / S855) e 0
1 E E E /D FaVgaaiS pai juad o b Jsh
F T F C P
g ﬁ ; 2 E E Qﬂel.SQ/\oJMQEe\.AJ'“\L;\@LSJS.\
‘@ ‘@ i D ‘@ ‘@ LgMb&y«?‘J)Qdm\faJm
M c M .| |E M m|Y e Fala afa ol ealag) 8 eLé oAl
F| |F
N N 5 N N P s . . »
ol |° ol B U " 5 - 5 JSE ( Sad Caelias (g )2
g c g ; Z' '\,G' g g (o ol yiu) (63 gdud 2 gn CuuSE
R R 9 Oo| |O R R \G'\G‘)ﬁ‘)g_u& UA_J‘}::J
S S 0 Pl |P S S
) D S D X
sl slo g b gyl ¥ IS o o Ged e sla a5 )50y S O () ladad A Gl 50 a8 1 6l 5 il e ) o 5

s plé ) FoFlaaed ceoamal || (fga caan


Dina
Highlight

Dina
Stamp

Dina
Highlight

Dina
Stamp


FoX smoedanS e Cysma (2 S/ 0V 0) gl aialy yo ks Kok Cacliaas iga

g o Bl (1448 39y Caund 3| 5l 5] o Camsl ySane i oo JSis 534S yobo (slas
Casl (5B 5yl )R . o Bl L5 0 Sya el e Bl Spb sla e
g oo Jitie ppld Olen | (6,503 s o b lied e ppbay 5l 5l towd o) 54
oo deuns 93 Caowsd (1] 31 clied el ;08 09 b arls Lians pple 5515 G5l towad [3]
P9 (el lags)luial 5| %0 g5 S o0 (Sabidelae (g (ol 4 9 o0
Dgids oo woSmo 39&55)%}3{45;&%})Mdﬁi)ﬁ&.egj)aswl

ia b 33 3yt Jladal) caan # oy Jled o8 )y s Wos .
b aS il o Slae jy yuat J s & Jld ol 5 s 2 0 3 050 u»«A)S fas sl
Y.\‘qu_& U, Sl )&mu 2 i

(0953) 31855 e £385 e «Jalge (ol (o )13 (S silisen Julge & e b

Sl 31950l (Slgime & gazmobCaw] ply g5 codiaS S3l)g85le (Slgizee S 1555 .Canl
Elgil 31 Sy 3l s SO Jolis (glas gomme Joleo |y (sl 1555 wl3yly8 3udo . cowDgiw o
9 X owi> S el g iz el YY Jolis (il (glaiud I555.00,.5 o Jlas 3l yipld
REpe ol )3 83 ) (55 om SUIF 3 e Sl (S SIS 5] i lad

caliseo ()] (sldely s8] amd & 5 (35 yd i ST .CudliS dalgse ()5 (5 Jgame g
4]y pmlgiool S50y 903l &) el gz O 05 52 4 3y 5 oy el 2 dals
o) Gl S0 dalgs o3l 0,Slee 13 s Caely i ol Ul Ll 03,87 bs (6,50 Suwlgiel
5 3l Jlab oSl 5 o8 Sl g 551 )5 (St w3l 3y £589 Jme 2 I
2 e o o331 L 310lely )3 Mo amd o &5 ol Sla I ) (S0 3 ik 2

O sl (Koo 318300y )3 s D)‘de)ubu] (ladon y oSl Cuisls wlgss (63l gy Jlgs
b yrdan 301y O Jeaseo <0033l (omagisy Olyee 2 31 5 5 s icino b yicssd csilulol, a4,

S jzaS

Fo¥ el e dsms A 4ldy (S ) 52) Jld Cnefl (A SIS g et g dia py ke e
ol D539 b Lol 31> 359 B (g3lwdiiler Coms 3l Gliebs] (gl (a8 (sl Sl an )

Sa_a i el aS m oy olallas gjluilen 3 ol
5T A3 934 Ol b i e Jelgs an3 0 £ o it Jolgs il o e

ey )59 508 iy ol Sl (o3 lisiae Jels 3l (S i 93 )8 e pliosd

o (3093 Hbgd O 44 395 00 b3 )3 o gl (e 93 (y Sgm oSS Cacl )3 392

L1y By (gylwaslen o))l B> rvﬁ}ﬂ dSlos )0 IS sl b paesd bgd (0 SK) iusS 0

2929 ) B 393 )3 453, o)Ll (oymgyia  Glp e [yt (o dlge 5 A oo dlge JSie

AN


Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight


Fofah A Gaaih () gla s Colil8 4S i 0l e Jia (S 4y (S 50 05 g0 oy i s ailad () 5 5%

Do o yoio by 4y aS WS oDl g 50yl
b Col8 )3 e ol sy g0 153y8 0 Wl 93 2 LSyl (Sl i el (leuiSTL Gl i
Al ol clavassl dan g ol )3 S o Jiiie 056 |y g ) 51 o 4313 3939
el 15 oo S K Mo 090 o S azma 51 LS g .l e (I (sl (o50

7)

D9 5 oK slaasly )> g sl

f—

—~
3 Ny
X N
\\ \\
3 slio 09 9 g 1> Oy 5l (e ) ot (28 b 4385 5 (S5 S
G 5 0081 3 a5 aLS clalie a5 W LE sl Jlo 55 lcedle Lais )3 pae olss

Creess k> S0 S

D38 o 1 () CoDs o 14E Cur 5 (9l y3 9o ¢ oy 53 85550 (il yuo 31 (6 puSeiis 53 150
Oy sl guly o0y (6395 b 390 Sad (saAE pns oS ablio jd Cawl 00> (ylid Glduiss
0db ¢ po ol LS (lalie oby Bpae blag oy il piam bl coymizman 3))5 (6 ytien £ 90
Wlo Hlay yid OluSs A o (lis aS Cawl Cawd pd ($34x0 Sl iy B . Cuwl o0l yaseiin
gis oo 48Lil Lol 4 Lol g pwwgur o iukigp N guaee (6,8l (6l 4 oy yid aoun
O dbyBpas cplple )13 (0w EbB (s Cod 8 Wed o b5 SlSp 4 G

ol Gl g el Lolge 31 ol3edlge

oy o yise gla e ) (5 S 5 Cila o 5 W o sae il ALK slalde | ja

oy


Dina
Highlight

Dina
Highlight


oy

LCuros 35 puadi

byl a8 51 (S (ool S (15 dos 13 In(Sigar 1) Conpoly 23S 5l my

o g2l b 39 39,0 Rl L0y 5 sl g s Saeze s o s S il )5 o8
Oliouiils a5 .5l palio b oy 3oL dy Cuas (6 yiS'b sy o yu5 L3 LS g diongS 51 a8 Can]
31 (S gyl o b g S b (s polio .l 03,5 (31,5 Ceun |y o3 v 53SL (s pglie
65 iyl (ALS i Gloy HA5 50 Al e 055 il g 9o ABd o (i S Cuwl oo Jlie

S.Ub.)L!O é)

Oloj 335 50 S
Ol 390 ey dS 555 S itin 6l Sing Uyl s 138 0l55 395 il (el 4

3559 345 (63,8 (s lahglin b ylusl o 13 (I e 53 ou2d )8 (aGluihy pbay 29,5 )1,
31yl o 53 oCamd Sl 4y yuamio (638 (Slaciglis.dgi co 5SouS ) gl calis cel a8 o)l
Do o0 04l (63,8 (Sl Lglds oo 50> (sladssS

ooly Jio 531y g o S8l 50 55 (5l > Mo 6558 (528 (slacslis
st s 3515 Ly s iz S 331 Ol ) 9 3 265 o s
ol A8 o Jood |y Loyus &S U] s &5 (gutis (Sloyur )1 0SS | Lo yuw iS5 o
Gl Azl 5D 9 M8 oo ot 5 (31,500 51 it D131 oyl oyl s 615 (95lo 0.5 (6o (6 yiinns
&S Lol o 3b b dolsl lizeads Lo yus 31 590 co Jiio das Juus 4 oS 3l oy oy o
Cald aples |y day slo s & Cto Wil 5 oo 6l (6 i il (AiiS o S Lo yan
338 o Jo5 ), Loy 45" (631,31 31 () 53 48" i ol 905y ctumen b S 3 A eyl b
Caned )0yl (o (ol § Sl it o Jg) Capmon L alie

IS ol o3y (ailyd s gly a5 e o s i Glais YU 50 &S losle Jle
plaS a8 W oo i Vg o) s (348 Coglis By .Camsl (63,8 (slaglés sgng il i oyl
&y ytinn il iy b dunlio ;3 53,8 o Joo5i |y Loy a5 Ll clo Uit ) .5y gl
i (S Catuo S5 (102 (i) oyl &S gy oo dgio CBd (oS b ]y (be 05
31,31 o8 () i o p,5 (3 Sy (gl g )5l i Ol 5S s by Ll i Sy
aSy S ood ol (igs Cuiuon 83l 31 SluwlidoCumn ) ¢yl ol il (ko 03y yuilis (6,500
58 Ul s 39 o003 iy & b 55 Lo S o 5l &
b 35,8500 3,31 3l 53 a81y il pl 59 Jaitie Sy o s (6 Slglyd b las plaS uiS o
OS] 51> JiedJg g le 055 (Sl 6yt il &5 Slas] Lm Sigis o 5] Lo

Aol oo (b



Lﬁ'l‘a’d)*'gl-.’“f)‘“—Y Al . - ..
. e R R . ) U’S-\Jl i wﬂu_\
potie Sl gyl | el il pslions | UL e cel,

\

o U ¥ L .
X O polie (SSe5e & IS
Canpdly s b g Sy

(5 JSb) 103 o 351y Un ool s U5 (1 pglie e 155 oo oo s
Ao 0,54 9 g o iS5 polie (Lo (5 yS g Bg) oo (a3l pglie e (Sl g ST Jlie yl
b ooy pglie 4 pgle yuf 5l Cuman doml )3 tidd o olass] 395 a ) Come
S & s S8 51 time> (o S 53 @Bly )3 oS 0 (e (63,8 Slaglis 5l B
S drdS dgi o ddS (6] )3l &y cCumar ]y (0,80 & A3 oy ] (Cumon ) b OS] 53

S o (S8 0 g Oloj S5 )3 9 5yl 3la 565 il

35 LS )5 Sy Gl
O)‘U‘}& &Sl (gdianzild s ipdlle

.. C s . . o L . Dl A8 o0 gl &S s
ey ‘s)hl'b olao wul % ‘) are ULAM%} “'i"'bj ‘bb mzz:lm = jl J“ﬁ (CharlesRobert Darwin) cyg)l>

Curar S )0 S5 S5y (S5L65 L ()9l Cumax S0 10 0 S5y (S5 US Jo S o0 (AlfredRussel Wallace) ¥lg3,dll
O b olol 1y Camar cOlolidCany & wi wald Ol ) oy cslis b alS “L’W")‘fz“"f’“ﬁ; }‘IJ“M
D515 |, e S8 35 slaolSuls a3 35350 (slaoySs ot pgaine A i 2 Bl
Aol o Cumes
Fevisams oo gl 38 15 8L S lea toade Jila F oY oo an gouly W (i 43 Caman 3 Jaladi 021 )y Jase ol
il a4 Jale alaS (g IR i) (al)
“ )D‘wa e > e 9(“. LSJ )"(
. Pl Aol g Cuzen
WS oo o8 il ol 1503 sy o 51 350355 b Lo, 353 s Sl siumons 13 )51 43 D g Wasad 05 (o ()58 (2
s 5] 390 (O 3y ol Jo1s5 Sl 3 Comarr (B9 b .ol (55 S5 S 3 Cumor . € Bt G&)M/‘
. b s et Il gperr 20 0 80 (i (gl 8 (Tman j2 S
3 Cumars Bgd oo Lol o Jolge . Cul A8)S iy )31 1135 L9y D9 7 )15 Jolad 3 Cumor ST > = ‘fu;ﬁ e )S
T G b B S0 Js 4y s )
S9h ) Pl ¥ s e canl o5 dalas Jla
LS b BBV 2 SR B pbeS SRR B Gy e 9 s
120,85 o ol 50 i dim ol aS g o Dol (sin (slao)S5 o5 e sl el 5 g cCuman 0
ol a2 o il 3811y 365U6S S o i 21y 580155 a0 )5 (1994381 L ¢ i Fo¥ o ped®ala Giay o) ey
byl s b Lol .xwoabuwc;wlOim‘;,glﬁb.aJs)m;,o;@ﬁdﬁéd)jlsmuz%jl
S Joe L8 610,55 6,53 51 5, B5l i 5,55 sl (ySoo Lausro
o ol Sleli)) 5l e Jb 50 MiduwgS V r e ol (slalS 0S8 1610,5> il (&
il 42l (glosly (latuseS 1l )31 .m0 o0 g AS o bgis (b 4 MiiosS (631455 (jous
2 810y35 Slalyd puss el a8 (snily ay L lonld Cuwd 3l ) sy s 0 098 (sl oy Jlass) puilis

oY


Dina
Highlight

Dina
Highlight

Dina
Highlight


W oS (5l 40 K (panda il F o Y22 A000 ) Cumen S 50 38 SRR 0 o 4 (ornds QAT 5 e
Fo¥oataas e puad (S54008 01 Fuvala A%Cima (sd edama b )& e (il 381 3 SRR il Caehas e
V'VJ\JF?% sﬁjume.ém“)&_\m;)u_a‘)m‘); cGLsa\)iJJ JJ\}IG.A‘&SGLQL{:
el o il 4y o Gl S Lol s o
13135 0 S 3 S 5T A s ol 13 IS 1St 5508 e
Camed 4 4yl S) 3 Cume (Sloo)Sd 5| o5 baié oyl Lo
L;Lmo)fbo,,o.lb}lo&]waw).)@]%oﬁbébgﬁ%ﬁ
3 Sygeo oyl )0 (Y ISE) A dialgs LSis sl (gl y
b (Lol Slglh3 53 yeis oyl Lol 8 (o0 i ln0)S5 Sy 3
A sloyss ly il pSaeS Cumonr K 5l an g
Jg,@ML;JJLJ)Jm&TL;lﬁ e yro 45015 (6 i
ol 3815155 Cmos 8513151 ghaio il il ) 5085101
Camed & Cumex G5l 08l (B9 1005 o)l (&
Cuzas 0,50 3l (ool Zlg 15 (S o Oy lgo ()50
Comes o)l )0 s galS Y S 29000 Coxe 93y S0)3D (s (o3 13 1ad s § LS o0 3)lg Mumfle Copmorr |)i-3~.~0
Dgb s sloSsla Sl el L ) Agui9d § Atwge jobody (95 il «Cuxas 93 oy ST .0065 0 (05 W0 ooy il 4

Aol Cura> Cuzes HAd yidlS oblo gl Cura

D9 o0 4 o o S 93 0] 4l 5 plol s

93 b iped] ol oY sy Jols Jlo )3 cumes 4531 (gl s 30 pu ipas] (5
33,503 i 3LaI L y8 o el Jlass] Gl )3 a8 Gl el (B0l juel il B0l
9 Gy 9313 ,S00 Ll Ais)d | Kt 3905035 b 3905 5 s vy el (51 il Gl Cmos
2l sla Shg olul ) 295 it Oyl Jlho (gl 483 o0 3]y a3 900 (0 oo g2
(A Jad) S o (S )13y

o Sl A3 o s 585135 31, U, il maso ol 2 s ol (&
0] o 05 8135 iy ol s 2018 oo 2,31 150> Jlslyd 519 035 o 2 Lo b 5,3l o
ceans o srdo O3] At )0 98 &S utsd ¢ )laS pl (il Jlie 43 D9 oy gt
03,8 gy s (B Cunn oy jpan) bl po ys iy S b 5L 5

Cel (omin Jio Al b (o Cumes 3 (oxnb il 3}%.}%4%3:’)-.‘-.’61-" J}S/}i)&w}f Curos 43 S¢S U6 03l
e Ot e 4a uda Jlead g8 Fr¥iaapd Curen 5o (ARURS ol
ol el ) cS A cul® e a BlealElgboball CullaebCpnes i Bl (b ol oSS gl
Fovala afas Jatie day Jud (50,8l o 13 565665 45 matad 3505 (ggm0 31 b oo bl 565 b6S doss 13 9 (63,8 (slacglis
LS sl 3 Sl s gy 5132 o0 Yl s o Ll )5, Cmas (s g5 cCmas
ot 35l odS B aalS 5,31l yB i o Jg5 )3 1Bl 13 810,53 o5 g (]
St 48 o ol Lo 55pls 5 CSuplaS CanlS y a8 oo fitio doy s ts]y 295 sl il

IAA


Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight


F oYl Al H e S Sass) @ s l)amsi ) 038 Qs 5l osAaBh 250 03 L sb S is sl cull gl
QS g CualS ol g A sla o S sl sl e sl Sl (g Al il ey (A ) Qe ) Sdadaagi L
= VoY F ey 5 Y Jaoeifan i e o Raan sl

O OlaswlS 38kie 13 315 (St Y OlosolS 5 () 5) eyl Lo
88l o o 3 ol S il Sl 2 o5l
25555 A JSo 45 el oo Cilises (slaciolS dlon) 4y 48 15,5
ol oddodly s GlozlS Lo la 55pl6

Slagipl b Cde I ) GlezulS )3 1S9 (@
oo ool gl Glaahd cul (See @lyles sl 5 Len
O (ladas 1 ooy oyl g dolie (6yales e (cla Sold
S0y55 (gals o dlalie lalad (S .05 o (gl Sumn] ,S)
o594 Sipold 90 oyl 53 o0)3s 5l s S5 il Jglane
Ao cwlS o 5l a065 oo S pigh (5o Sield Ll @ g 0 o
S yigh CaolS S o il )y oS yig sl Sield oS’ Sl
(8 US) Wgds oo 03500

S U5 pol i 0 b allBl Coenl il (a8 b Cuon! (&
5o ez | 86 S80S low Abws Ulgiee )
30,8 (SdzusS (6)low 4 Mo 31,81 o> s 50 IS swold
Yooro (b i )3 5 yl> HDSHD® 3505055 S ol
15 6yt aog 5 Cuwl HDHD® b [all8b 550355 5y o0
o o g o S ol oolSim L gl 508 (glmacrsS
Al oS Lazee (yjpuS]

oS ablia s HD® 5,55 gl o whasilys 0o 15 6 low o) gyss allae b ol

5 Mgt L Yle (6l ] gblio pls )yt son il ol VL
S 45 L1135 o 30 a1 355 55353 s 4 35 e
L3l 3 5155w ST el )3 5 LVle 0 Sl Jas pme > e HDAHb?
U 398 (§ylows e HDAHD®
i ilin 8,55 s 5blie o 5 55 (o) &1 o 395 oo Cusma (6l sl ddlaze ol 3

sl S5 S

HB® 5,55 5535 <yl laglis VLo oy ;> HOAHBS 51 3

Jol el pedcdls
B et AR

TS

N- | I EREA s H D (AR
&/ T - % N, 7
_.f__‘;,_u _H 4%
- - ) ) () (=
Y v Yess Yoy

(350) Shozls o s 50 8595 - S

St cpllg € 351 ColS 90

M 2laly S (Syip A S
oS e L (53 4 e faz K S
838 ol @ gl JSS oy dassa () 5aus)
Fo¥osedcod adia s by il
i el oad Alilie Cladad S e lads i i
(2l (i / 3 e) sl o Ra s la
Forabhaal (adamyd s @S

b ga Lo & o 38 By e Ly A3 oo 05 5 g Sl o Jlta o)

FoFala atatiie s o Ko dn ol S s ola Cual® a8 e LIS (5 a5 (sla Snald (8 (Slla sy ) JSS

.

a b d

I\


Dina
Stamp

Dina
Highlight

Dina
Stamp

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Stamp

Dina
Stamp


?'Vﬁ‘ﬁﬁfﬁﬁuﬂdm‘)L“‘*—"}gﬁ#&‘ﬁ)‘@e‘ﬁs‘33“’3\:‘5‘?‘34401-4’@@5&&)))34561\ -
Fo¥osmoedamelilyl 4l jueiald g

S92y ot 19 SazbIS )3 s ol U] A8 0 (S5 03003 85 S S SaisS
Eloal dpsy 0loj Jbo )3 4l S slecsl

g5 s AR gl
Aalads cpl a4y deldl 13 . 05163)8 yuis oy Jabo 13 baaigS wimd so (3L 48 1515 3955 (Slgis

w2305 50

ol 4 lons Ll Ll oK 5950 ¢ baoylsSiw glgil b Jd (slaJlo 5o 1oy lgSiw (A1
03,5 o (S5 y93 4S54 (gl 3 gy UT L il S (gLl 51 59 ylie 053w 4S5l
(b Sl b lagleseul o) olybls (b o (s (Sol> Yoono 6))5Kin ol
dot &S glodds Saeio (shgole o il o oygSiw il G S Cunl San (25 .l
Sloalid] pls s e lS sla sy 348" Sl b losis Lass ge g Cawgy > o] s (slaCuond
5513y o0 o g dalllas 4y 45" (bl dis g i3 o Lo &y Jlglys Cle M| Lo, lsSinw
(oo ) ayauwlily Jreo e 5500 jgpel a5 0l03yS o Sy Sl anndS > aS wlaudly >
2 a5 LAY 5 e wlos)S od (S5 dnindS ) Lol AS oo (S5 jgpel &S it o J sl
A8 led  gunS 843 o bl03)S" 5155 s (o3 1590 (sladinin S 5l S disiud o2 oladisS ((sleo oy
) US) ol aciold dgmg o i o gudeo NV 53 Ci >yl oS w0 i (6lo oS

‘JE)‘;‘»99‘4‘5»}.}S)}_\ ‘JS.»)

@ Ol s 40 a8 W15 o 98T LI Sy |y 09K K yoe 15,06 Hloliisdiy
Q) (SW cilises S log 50 a5 Lo o Glid baoylgSinw £ gazee > Nildild dgng Sl
ol adld b > alises (sl S
o oaflomd 41l b gl sla JSb 4 Sai ) ccalitg gla gl j04S aan e i e 45 &yt dal 5l O Sals


Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight


Forala atala ol sl b s yidn caalud 45 8 alaS (gUa (8535 55 )04 sS 5 (o oS b sla 43 K dlia )
YoV osoed s oadiie KUl sla juiale ) s Jle cpals ally 5 las) Cass

o G ecs) Anlia a3 008 S (gla Al ) SG alS

Sa dlpl Glawlie s ) iSldmilie gupdd (@ Jiobe Al sl iy 4 i S 4 Gl 6l il 48 aan

deanlio ) 355_co dunlie S0, b Cilien (slaaisS o)l

Fo¥ala afcul o2 S \;:,:.,

ctebte 25k 5l baiss an S sl o amy e olas T ¥ sk atiue | lALs Soaes 4 s sle s il U

31 actlises lylooyee 50 ool Sy plul duslde .l )53y
Loz b oS Ty npll 53 S Gl syl 2 o
b laplshy s pbosl  olite 5,31 o ol LSS gl
g opdd Al 0y Jb (las] Cawd kol o (liod (slaylis Lo
A Lo (lapl sl ] ol Jle 4y )5 Cowd
Sy Oglaie slaaisS (o Lod sbaykisle deg Cle
S5 (St 515 5 (45 Bl ) el
Omod (VY JS) Wlodds §idee | Sytite 4565 3] S o a5l
Sl &Sl olbaigS i e oad gl e bl oyl cle
s e Bighgg S i 3 Syt

s o> S 5

Olalocdgpad Ol

Ql)lje).g(c

220855 gz g0 (SNglings 3l glings (cbaaisS g Syio (sl VY IS
31> (65033 (slglings 265 i b paddd 39 o 03lasinl wb (SAis00,
5o B e5yS S )3 55 5 > s sS L

Ohsls saiody (gl liad claglisl §) GloliiCun;
a5 0)S <o )31, Nigligs (5l 5 4115, n 03lizad

353 Sgliza ()5 o b Lol Sl 5 &S, ol il
O S SIET Wlgyy U 55:S b aiobs_a ST £t i s
olite (slaylis b 4z 3 (Ol )18) 10,8 3lay sy 9 y2
Gl o 4 gl (gl & s oo s Uil oyl 3l
0,5 L gl i el gy 4o ks

S (etiglings (05Kl ogMle (clmslia goyi5
|y ilisen cladisS By S o wal 3o |y (6,5 ledlb]

Ls;dué\yu:)m‘\\di.&).ﬁomumu\‘)}abe\ﬁu.u
v~$Jﬁ)@?J}ZGAaMmmUJJUSMJJaA&

DA


Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight


FoYala ya aijla o 3 CSaa | cll 48l dga g (o yidn Caalid plala o Lo as ja

ode S0 3 85 g oo () lS Lo & (B (S o0 duslie
> g o ool b SogS 500 e, Lol it Lol l87 Lo
o3l S5 (sl lis by oyl il ols )5 806 Cunl S
b (b3) (e &) Jlomiwg slajlislo ]) o cano b
ERRENUI B FRNP AR IS RSN [
Aoy 303 5 ol lee (slalarly 3gmg 5 S ol 9 Gl 39390
VY JS) Sl
Aitud (digS o) by Jlomiuwg slaylislo 28l )

Ogiw sl b bla VY S 8Ly 31 Lo dand o i &S Cul Cuwd )d (600 Jalgis
Sl ool s s, Lowwsgun

uglie oyl 3015 el w2 QIS5 515 50 Olgies |y aisS dunlie 3 JeNg0 Olalllas (&
bncyj plS g 1S o naisS o 5 Lngy 1o aSsl Mio bl o s 4 gty SleMbo|
OISl (663 oy gl 5| GloliisCun oyizead Sgd o Cobl) 855 Sy ol8 sl Shag
ity Cadlos |0l 63 (613w dy ST o 00litanl Lol (s 5glings yanseis (gl caliseo

DR IS EWEEEEI P Olg o0 rmizmod 515 (555005 (sWglings il axiols 399
ol 505 s (S g5 Bigds oo 0dyd Ll (clatisS 1y &S, b 3l ol I

Py oot saislinsd (addd yiesdle () 3 S ) (S0 00 lalllae la 438 s aa) sl ) Sy

Sl ey

o Lain 208 0355 (6l i ;3 Lol wlons Lain MalS o JIgs o8 (sl stk 53 sty Sl sl s 5) oo 05 5 00k Lais sl s
515 Lo (i 45 Casl 4313 ( Slo5g Cason gl Jas Loyl Sy o 95 5l 010 L ¢ sl gl s Loy 3303 olaslicts G
693@9:@1455655,@@@@}M;)s&la.gs.\slom_}"&_m,\ij;\f,;}ldmwuwhlﬁms‘;wm,xmgs,
S50 0 5 O Jalos g 0355 4 bgal o )5 b Al S o 0ubiwn 033

W proegrnade WG 153 GGC GTTEGLGG
i gossesnn KT8 GTGC GTTCACGS
M ihasans CGCGEAGGTEACTE
Mg A0S GACCETCOGCAACO
o ml GACCETCGGCAACG
B i CATEICTCATCAGD
A v 108 CAGGT GEACTACGGCC
M GAT COTCOGCE
W phutnpriin el * GOCGICTAGCTCAG
M ndracaiune ATCC 130 CACGOT AGC GC G T V0D = ACCETCAC
M wa MOTTMY GG CACCETCAC
L e TECoGLCC
M i AGCTCAGCG
M pirmpewrns ACCCOCAC
M up EPals GCTTGCTG
My IS8T AGTCCCGOC
L ] GEGETACGTT
M watcad GECATAGCE
W podrier CACTAGTG

B VEB AL ERTTDY CaTEoocc


Dina
Highlight

Dina
Highlight


Foyalajd ol Sl Sa S sl Cuman 5 (Glee pb [ e R) (AR 2l e Ra il
Fo¥ osoedfash oo i gia (35 Jalad Cumen 0210 ) by dalse 5 SG ol e Ko iR e byl
Fo¥iooxl e 3l a8 () a8 sla K 5 sl bkl ) )

<lj99
o> J2od)g a8 0155018 Sllle (glys g sl 03,5 &) polo syl &S Canl s 425 (&35 (5
9058 el o b Canplo 13 03lg5 o 45 39 s0 S )1l cwoliiinn) 55 4565 151
b andly )M‘L/u.ﬁ.s}c, Uiieel ;503 sl b Llgi o3 Jg 33)91 39594 Ll3 g L (s o0l
A3 odaldl])dg8 o 51559 le o015 aS Daun oo didS (60l 4y YU iy 45 50 Lian
29 yria Uy 5 Ly (Slaooly aulsi 4o ol (gl Gralaibgo el 3l ot ccrrizean
Jless) g las ;50551 sl 55 33 o8l s &5 teddg olis 4565 S 01,31 o ,3)
3 an el gl ol (alge Jtandgi () jslae 29 0 ol i 45 JLSs
Ngids oo 65 lad 31y81 51 o pam b 4igS S0l 3
PGS o ol 09,5 93 dy (Ngd o bd (gleS Dol Cel &Sy ol )Sgsle SIS jeboa
e O )3 S op (D55 5 w30 &5 i (ar O )3 &S (e S5 (S
ilodds dunlio w b olie5sS £93 90 opl VW K 50 1m0 03 &y oldlyas

@@@
Lt

Sy 2l ladw g s liyey solas) o8y Sl (B 1 A0 ,50 oljdieS
dilato S5 53 sl oo ¢ 215055 03 A5 13 Moo 1395 o0 ol ST Caond 93 s cCopmo
S i o 53 43|y Capma S 9 39 3ol dnly )3 b 96,5 c0g8 Mo
S oo ad — il 3l Cunon Sy 4 B a8y o 93 byl olidl i (sla oyl
Ol 5 (S5 (i Gomed (B0t £ 43 Bl 08 o g (1 )i S0 el ey
Ot syl Al o S Cmar 93 1) ST > 48 ol B30l oy g yiiy Sglds ol )5

g Loy 3200 4395931, el Ol o el bt 1458 (3,8 gl e Gl Sie) sl aalyso g gl

NPE VR R ET S AUSPITENgE
aaa 48 8 s Jlaial gl By )
Fevala jatasd o« aal )8

A4S Cures (5 Jaladodiij aa o 58
oo e e Ko K 0
Fo¥aloa Gl L €A gl

9 (o) (s (Al VY S
e (@


Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight


Fovalaafasd oo b e el oae U ola Cadl® G0 s e Lk ((lailS api ) ala je ol 50 b (5 6l g las
Joala 42l (55550 Ko Cligat F ¥ saedfala Glad aaa 4 8 40 2V Jles aske S8 1
K3 b ja ) yafn g Yool Gl )
Fovisatalas Ko dis YRR S5 50 b 351y 0F Ll i Cacl il oS Gl 0 s Lol Cunos 51 a8 tnes 5]
ax 50 2Y e ke KolE Bl oo Cunor 93 (o gl (o 2395 45 CB)S
el ) diala pad 4Gl O ) sa lien g ol S o S50l ; 5,045 olbCunes o B Mo pd 234565
FeTohoafag sl Nols pmeed i |, (B £5 ool sbie Job (s 855 o )3 5 438l 0 B
BIEESTAEN .JJ ‘u’ SJJ}AJ{S OMS o U IPONF S - [E TN KOV L G [P -3 | ES U TV TS SR VO Fp
N m%}i‘;ﬂﬁﬁiéﬁf ;i‘ﬁ sty o a5l gt Jlie (Shwalo sb) 6oty LS iy

LYol oie Kol8aS i) sa 10 . , - -
Joala a5 4580 38 jual ol ol€ gy slos e (614565 cplpliy 9 591 oy Ly g Linn (g lvo;

Fofisatala ofald aia o o ypld Gailis oS wuld o Ngd o Dbl SlexwlS sllas S oVais HlalS
ol b ol oyl )51 050 0 yoio anbops  Splddse b slacwls JSis 4 GleswlsS
(OVF US8) A aalgss 1S anb o506 008 26 2l

YC RE S I Lu»)w\m)a Alg5 oo Lol Aiztannd bl g Liaany 5 48 595 oo yoxio SaLS W)

ol s p 0223122 s o 3 srebo oA >
' |
b ossli b ol PN PO LAY A KES

I "l
1 1l

N Sseuls Frlarcipl oS iyl N Ssculs b S el S el

ol el e SV JSE e IS (M= V) ke IS OBLEL S (6995 o5m pldy (sttedsla VA - A gl
s ol slazls sllas 5| Lol )
by Ol sl (5l (s b 65 D)5 i b Cglisie (ol 0 j00 sl JS 3 (S0 8 A dr e
&S ol .l (¥n) (Al 5) s¥)la plplis 9 305 5pl YA (5plB VY (s> &y olS ol &S
(1) Y SS & 51(Yn) 3¥sd iS o 2l Yl oLS
Lol (sla 055 48 o iuel LV S5 aS ( mb LS sla S L olS oyl sl cwls )3
Caolib 058 oyl 9o 31 uols 3Y s ol s ialgs (Y1) (Lele 5) 3Y s
939 (5,503 alie Yyl oS (ol (K335 1o b e pll s lalags wilgw SY)ls olS 3T Lol
ol 039 SlotlS 4 38 g o Dl (1] 51 48 BLS § 395 dnlgs ¥ 55 axsly (il axil
e 65 4 ol lis 5 8T b0l I8 b (8509 Y11 45) 28 ol Cmon L oS (ol sl

4


Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Stamp

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight


A3 o o 5pla 5 b ol el S5l ) V0 S it F1 T 5,31 48 315 5l

dlgols \

BN e //@ B

o ENAWK S
Yn=s T /@\ — ¥n=\y

Yo Yl

ool o als el cwls

Fo¥sed (2sd e dasi e o (st 3050 O (S b Al (5 350 5e) L2l 1) S0 4 dag pe 2l 5e 0 san 0

(<) (AN
b ol () B9l 20 BBgio b0 )50 154igS 0 (A
o (7 S 3Ol 4 Lo g b A pglie (2
03 onyle (¥ e J5 Carex (S AlE ul S8 (g
(3ol yaé o pol (F

Y


Dina
Stamp


SjPlasedko

3 51 ol S o e (655 OB S s 3 oyl dalllas Sl 1388 (5]
$395 oo el 155 5 S

IS 4 Ol (gl g oS Lo)S ol B 598 o0 s i Sy slalled g gy
Sy Cuwd 3l 3y

Bt 4 Lo 3L 0y00 (6531 £3)15 0959 iy oo yaguai ;0 aS (gladly g Loy aS plaCiglaidan b
sdandole 3l (65,0l o 33T cslal By Lad cpl 13 5 oo ol oy 0 4SS 3 eSS
w2yl oo sl o

983 DG 4k
Jb ol Sl 3 Glawloro
o 3090 0 53
il £ 5008 oy 535S



https://www.roshd.ir/112216-5

FoYalaa ams by b i g 4o o 028 4l sl (i) s ATR 2050 0
U b 2 g saldinal 2 g5 e B J 65 e 023 Yl 280 5 () sie 4n cchlnd g3 al Cad )L J S e o) ()
fhul oad Juatie i 43 3 & oalim i asla by ol I 3 e J S s ) 0 (@

‘ N A4 Cliad o 5 K CSG 2 adlal L
LS))"‘ O‘.’.’”b D e il A6 G 5 5l
¥o¥omoes
S S
@ ST s Lo 5L a8 s gol o bt ) OIS 53 Syl 55 fameST 0 Ly 13 5L
0553 655 Mo 35 o ddgs ATP w3 1l 53 a5 sl (6l b s by (gl 8 plol e

C,H,,0, +70,+ ADP + P(Llawd) —» $CO,+ sHO+ ATP  wslash juas ) sl

)32 LATP Wgi g s3ae00lo &y 3255 sad o i) (63198 (1L (i STy oyl
288 35 0 plodl 30 5S4 5L e ATP Wgi g (sdio 00le & 3255 094 oo plodl (yjunS]

S35 JsNge ATP

S b g iy ey 0035 (65,3l s Ll e (6|l e
24 Jte 155 g gad 5 sy Al Ol sl Shg 5l Sy Lois
Canol diaanlg ATP il jloes ]

Sl olawl 6 g ol IS 4QML5)3&593:TQATP
Jony (s yS ey A8 ‘O,;ﬂ uﬂ 505 455285l ol ozl 2
ol ‘.».gsw) 55 Olawd 09;4/»9(.)59#})@ o.,\:yob d)yﬂﬂ,mbdf) %
33483 o (Sgy A yo dus 4D il Ay laud (A 03938 Canol
2393) ADP s (land gige (p39531) AMP izl )3 does
g oo JuSi ~'~“(¢l§.w_é¢5)30,3593ﬂ)ATP Coleg ) g (lawd (65 - 992 ATP (s ey S
() US)
bS5 oo RSe 4]y ADP g ATP sy IS 5
M3l b olyos ADP &y ol b5 g (65! yuao bt LAADP 3l ATP JADPJATP 15 5o HLADPLATP s
Gl (6590 Mo Sl sspla s Lol ol o (655 30
At (@
Ot 4l (gl oS wad :ATP (b b (5l g, i
ATP o aslo o iy 5l (Soicun 3l Olawsé o ATP A R
e . Hoets s e e 3| dols 65,51 &5 yeals
9 (o.)Lom) )]buw puf); g.fv )I Olawd 09; [SE™) Ml.))g J L;;\:'w;l;ﬁ Rt m:lf:lif:y
\—Aerobic Cell Respiration SSGGATP yADP s Y S

Y


Dina
Stamp

Dina
Highlight

Dina
Highlight

Dina
Highlight


Fofasad ol clind il S CSS dr o o3 () ol 4iala iy aiilas cllSaB s oy 3 s ool aiala iy
wﬁ@ujaummuw})m‘uslsmﬁ‘ﬁ‘fg\ummu(uk}/mm)umw\ﬁﬁm@@@umm\.u
\°~\°Jﬁ)€_ﬁa_ﬁu\biu

KV KPRUR-NUR T PR 3 ATP (ol didloo |y gy oyl e et 4 .Caol ADP & o] (30433)
i J o ) U9 O 9°

o b bl ol g0
gotleSl gl gealr oy LT ulons Ll a3lo yig pdaws 5 ATP (i il 51 (1eigos b (F _oliisCangp LS
OpSllazg oo ol 2 G s el 5 S 13515 ATP a0 o] sl b dsmanlo o8 sl b 55 5l ]y o
A 09Il oy s ) el _ 3 ’ )
tcrg Sl Sy ool im0 {TUSE) G ADP &y 0 Jlasl 5 linsd (58 J3Slgo sl olind ity davezpnle o o

ol 1S me Sy oSG ATP s sl (6l o laend ol (loslo i lannd 5, o ol

ATP
ow P ATP G as L Y S
odlo yiuy

(oS gl il 10 .06,500 o9y 93 ATP (699 (i it lo 5 sl s s o
b gl 813115 68 355 s 03651, 13 U S i) 31 Luols 25, g ol 50 ) ATP
Pl A s 43 45 Gl (599 (ol i s ATP (yas ass b o3 g, gis oo il ()T L

Sl ey

LOlabg S

S g 2813 e dy S5 ol Connl 0.5 A L g5 oy ol bungs S sl 65 Lt 1 Cr3aunT 9 CHigpeied ey (SIS gy S
A o Sl nelST oS 5035 395 5 s 653 (8 - gy

4510) g S Lol 5 (3151 45L0) Lot S L 3955379 5 355155L0) Lot S Lsgigo o5 s o, ol S oty 5950
ol 0k |25 55558 5 359 slo S Lurgige 51 38 Lo 63 ol il oSt 318 o 31 1K g B3 o 55 (35058 g kit < Jolus

)


Dina
Highlight


Yo¥ola ja%isd o o (d e gean Sayla alias caly o Sl a8 (168 ga ¢ pd QUS o CdlSas Ja g il
‘G~YL53_.& uat_u.u\&_\\jj‘):t:\cuﬁ\SMJJDMJﬁyuMUJLJJ\Aw)Su:\S}L@_u
Fo¥afaish o JSCENADH 5 COyJ 55 50 ¢ S K 4 5a5 Jal ja ol 50

O3S 1l a3

B silon glasly el slply slasl yuaisojly «del
s S Silgn

ColSuB (glasl yudd Ay pgl 1(505WS) CASE
Pl Mg din) B3lo )3 45" Cal S5l G5 sino 4
L b Ojgoh & BBUE > S5 wjpd g e
(¥ JSi) 29 0 plos] (glals po &0y

SilbeJlb 5l SelS e by o slo S Tlg plosl sl
D9 o 3B ATP 51 65,8 ) ot 3L
3959y dland 5 )S duw LB 90 Byl 305 3] g o0 Dl
Sl 4 Oland 04)5 < 418,5 b boaid oyl 51 Gyl o
S o o sSlon o ) S5 23be it s S
! 2 29 o0 b (Al Sogare Gle) Slggym 4 ol
Al 059554 NADH 5 ATP (sla JoSUge s 28T

NAD" jl 9 3)1> 035ilS55 93 el (55l Jols NADH
B o Jdd Soden & Opgn s 9y O3l Cawd 3l g (8)
b oo ialuST gl o0l

b )l (ailind 55385 8 [ S 6K) o8 se cclSaid aif 3 o
Fovala a6 WL 650

000000 -

S AT

7

ADP ADP

eTeTeTe e e Glad 5 9,5 5 )5

et S
NADH+H* NADH,H*
® ® ® ®
sTele e Tele lind 93 pusl
ADP ADP
ATP ATP
ADP ADP
ATP ATP

CalE oy ¥ S

4l ) (JAA\AJ)S\J}A?\JS c@é\&ﬂd;\)nghja ‘wjdgﬁdﬁwu\ﬁ

NAD"+YH"'+Ye™ <& NADH+H"

Fovosoeifasd e sl SR

Fo¥ala a Caul (alid o0 dpl / 45leud 28) 208 e 2l 4 T S g ccdlSaid aif 8
Dol odiivg yuiSly WNADH + H' &g s Jgamwo il plis gy o JWONAD" (13,8 s 61y (g SINSH_Y STy

Fo¥osaoeifasd (oo (el a8 ) S ala e cplg) 55k Jlad 655

Fo¥ osed (il 8 - o8alS) Sl 43 Sa ClSad sla (ES)g ) 3l se ) Sy p Ll

NAD* O e oalS (= o ol oS ()

w5 Fycis |\ Y eudlad

i Lo oS ATP )55 )3.45 ol gy ool 9.5 oo s Lus ATP CHS13 15 cayyd oS ol o

S35 oo plonl g, plaS L8l 1 ATP

55


Dina
Highlight

Dina
Stamp

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Stamp


& 0ash on e sis) Adud ) 5 Y )l ) Jas 5 e 1S (o) ALy (B 50 S ge sl (5 gy (om0l 61 O
VoV osoes

Q‘sgxg KWEY-PY o}§!)

Dy g0 pll 03,575 5o lmu;’%)lfx)aaa)b}lgowlAgdlcuiliudzﬁ)iga a>ye

Aomayd ol 03y93 cp 51> 4 ol S slid g dlo gy slis s Lie 930351,
(BUISE) 35 oo o (L1 93 32 SLiad) Sy (15 g SIS s 4y 0 g0 (glid

Pl Sl o 9 (sl 331y 355 & pmganten (5t g i ) Jin 5036551,
o5 53 3L 3)90 (Sl gy 3l elgil Ol s Lo (6l 5L3 350 Sl 05 03ST) (5B 3050 o0
10 0939 (slausly

05651 s 335 i s 50 35 g o o ) Sz 3 3425 ol 31,
§3)15 e do sy punncls

S8 Cosl s (b (g & (1Bl i )3 355 (285 ploxl sl 0jST) Jb o
g g0 4t s gous Mgt (1o Aangets 5 1515 )18 s ;3 Lyl

Sonelid Jgpslid

| ;
I

3l o 503551, (o351, -0 IS

Sl pilen
5,35, 4 NADH jNAD" |5

ol 336555 5 A8 S :INAD+ el 39805 adly alS’ | :NADH


Dina
Highlight


Fovalaya san ulh b G paa 7 JShwaa s b
Sl c‘).\S\_)u.u;.\e\JS 2 S g ol e\;.}\ dM(uM

€ i 380 Ly Caned 438 AL O 5y 4n Cand Jiiad iy 3 (S a3 i) 22 (o
il 8 G 3 RalS &l g pm 4 G Jital) glal o (S & laS .
o) Ao 353 94 g (CBSAE claisl )5 oS 4538 1N il e Q@
23 Slggye il oo STl 935 0 05:51, 3l Jlab Jlil 32,151 5o
ol 3o s sl ity & 433 oo Caasd ) A 65 1305 S 0351, NAD? €O,
- - NADH
o 3o S5 A wplsS Juol A pleS b (39 4 JLail b
(5 JS8) A 039394 55 NADH j3STg &= Q@
o 5 88 5 ol ol sl STl sl 3 0 3155 Ll gl CoA
oo Ol S S )48 3,5 o plosl o351,y IS s
”—C A
A m 1S Jin ’

JSitd g Slggpn aluST 5 IS
A 1S Sl

\°~T’L53j‘)ﬁ‘)§_ﬁsdﬁ‘5.‘qd\)‘&febs‘))s@\ﬁ&guﬂéﬁdys\gdgﬁ‘)soﬁj\
V'?J\Jﬁ_i&%ﬁéﬂtﬁﬁjduW#@(wﬁ-@\j}ﬁﬂw\-&gﬂ)d‘}\ﬁ o) A8Aly edts Calida Jal jea o )by
€395 (oo A1 sl (63 (S laa (p jidi ala pe plK Gy ()

$2 90 (cadod (3 S A S i ala e alaS 3 (@

298 (e Al dal pe alad 53 5 i) sla Jals ) S alaS (2

9% 000 Fo¥isama C“'“L’ Y g S aa i b
' NG PN PORIENITS PWRCIV, T (W |
°F Qs 1 B33 5 20l 8 U (2

Sl a3 A as o aul 8 el Jas (2

Q0-coa

FA


Dina
Highlight

Dina
Highlight

Dina
Stamp


oY saoeifar (oad OS50 (ES1 5a T 368 i) ) (it 6l (G S 43 ja Sl s je ol 0
FAD sNADH cla J 550 o ¢ o S 43 a2 Fo¥ioaaph e 0 (T S [ ams) (63 (1 S) e S 48 o s el 0
Fofoag oedish oo JiSis

325 )| 5w 290 45 CO, sl JoSge LS o Bl (g3lsn s )3 35515 JoSUge
D900 plol g ) &8 3 15 1 K00 i § Clggy ialuST 5 CAISWE )3 35,18

AmplsS el uw)s ES
°°— CoA CoA = <

e 23 o s ]) S 88y IS By 5l clools s 3V IS

S b JgSlge *

S e Jslse (5 I LA 3lsS Jil oS5 e S 2 Gl 5
QQQ0 2 2 O3l 290 Sl (S i (590 9l A g 3l5S
h S o 93 e &) S W 2 oS Sslie STy
; eSS co, wlsS Jsl (53,5 (elp ()5 oz JoSUge 5 AT CO, g0
\ Q0000 Sy il 5

Gl S @ S iS5 ()S G JeSlge o iolus]
31 glize sla s ;5 ATP 5 'FADH, NADH (sla Jyso
s~\\~ e S5 Ay
‘9000 “ © P 553457

09yl Jols NADH wiilon 5 jloaieilSys oS5 FADH,

25 e Jo)
s (¥ 2Sy) 39 oo 4 LoFAD §) FADH, .-

oS a8 5l gloslw g yb v IS0

FAD +YH' +Ye™ 2 FADH, (¥ ST

JSE5 B 3S5IS JoUge e )S @8y 5 Clogpy (lalesT (BB plsl b i ol &
S Jsge g ATP Gair sl Bpo 3S9l54 325 5) Lols (65l 29 0 4525 CO, (sl S5
398 00 (FADH, s NADH) (3983l Lol

}“:’ ...ATP Jn o

5 NADH (sl 550 45wl s Cansl s 0] 0 39590 ATP (glaush udis )3 a5 uod
255 6l 09 ol (sl J3Slgn (5551 €5 i3 o pan ATP 15 12 55 FADH,
SJS)L;O)KA{ ATP

Ol g so S 35 Ol il 3 ol 1348 0 ld o (glausl s IS dlaly bl cpizcen
9> sl )3 098I JUBSN 850255 53 bn ey ol Geoly § 99 oo M55 )3 ()3 B9
Gl asigs 0351,

\- Flavin Adenine Dinucleotide

54


Dina
Highlight

Dina
Highlight

Dina
Stamp


FoYaag e a8 o dsa 3 iy 0 Gl 5 o (S osl Al o381 (S Jl o uad ) o

FoYala 3,38 e a8l 8 (5850 ey (4 ] 52) 1 m 0¥ 50 emmom (5530 s (sla (5 AN e 81 05 A JUSI 0 a3 50
Fovala Afal oo gl o) Caand alaS e 0 cla O 98 GRS G Jlia 4y o 381 (5 3 JWti) 5 juasi )

D365 DB 381 ) L Sl (o 5 sl s e 3 um 2 o9 S J ooy O3 ) FADHy 6555z sl 005 5l
o 381 O A JWE & iy ey s
lgi e 9 5yl )8 03Ty (Sgp> (slad 3 & Gl 0 JSM Ls-’.Ln’J9§J9‘°} 032 (¥ VoV osoed, (S e [/ 2S (0) Hse
20 Cand b 85K SIS 250 6508 Ol (2 S s e

. . s T . . .. |y Caliud o g K ) S 35 gl
85 L a0 (Jgge (ST 4 Culed 53 v g Sl &S At o0 00555 ol 5 o jﬁ}‘f%ﬁ& R
. . PR RIS B A -G SUERFLE S
g o0 b5 ( o )b 93 L ST w31) ST (i 4 9,

H' . H H SLATP 3 H
H+
H+
SoPulis H' "
H' + + H'
H H H H Li.é53 O LSLAﬁ

_ 9 037U sl oA JSc
Sy ol sl JsSUge c5ly 5,8 ISy i 10 a8 Slagign beuSy )0 asT sla e ATP S5 5055,

(¥ LaaSlg) amd o (il 58 Jale ¢y g 3 JEN o juady o
LsL“‘“‘: 9 O L;LAS B B calsle saian

O 4a o e heh (o) AL i

i) 51255 5 o dus 3 (H' clbrg) aigion oS Seimoo i dog A IS &y ,81 2L Jidu o 381, sl slie (Ko )58
P - .o L. L. N . _.J * . .o - ‘.l.\j..

) Woogisys JUisl csly oY (55l g oo cms L 93 (s (sl &y GSI i gyl 20 o (DR8] ) sl s

39850 w2)3 FADH, s NADH (653 (sl 035250 Fovosmoed
. 2 o . e oL )
Pl Y9 P 9 o):\S\) )‘ e e\JS s \;;S\)_a

%O,H‘e—)O*_ 0" +YH* 5> H,0

B> i &y s Lab o 0 il w15 it 93 i sliabiay s sl oy g0 & ) il F ama Gl 380

Lo Lol 3,8 815 350 Caowr 43 48 85515 _bles el s yoluol s Loy il oo il 381 b Jlad 53 Nl 55 e Sl

o . . e . . K LA fals )y 3

) JUIATP 03351 o &y iy (gl garma ik o) & Sy sl BOsGam Sy imely T ST R DS ﬁ: f;:
quprb.b‘)suwo%;fa

(Lae 90 Om sl [ AN (EA0) e 4y 48 2 Hla Jilad eculale cand Galaal o W (59 5 e0 S0 (5 3N W) 5 jaad ) o
\‘d‘dq_;’m;ﬁ
ATP oS s as b 9 3] (g Sl Jlsh 5 yuz0y 10 ATP (s ais b |y dudd o g (4 Y oules

03550 JUEH (5l 0 ysai s ik 3p3 5 (Al Ani 53 5 prbs Gl 814 s (S35 el

Qe W 6 I o (S s Ml e
V.

& ol il gis o lale a€ 008 e addla o) ) (S8R 50 Gl J S se co 380 (5 S JWEET 6 yaai ) o
Vo¥ Dmoes


Dina
Highlight

Dina
Stamp

Dina
Highlight

Dina
Stamp

Dina
Highlight

Dina
Stamp


Py o pedful o S ) Ciand 21 50 FADH, J5S Jas

V~V§J_Mﬂ\)ﬁjﬁh‘5§u)ﬂigﬂs

JJ’L»@@@’&\Q‘Q';U&\J& )Jjﬁyu:@‘jh‘gﬁsjd\ﬁ}])’\)}‘gbduﬂ co)'.._\S\J).J(L_U\
C;Lm\bm‘\L\A‘cJ)PuAduchya)ﬁ‘)sJ})thaﬂ(u

KV KR8 e o
- = d“‘*"iuﬂ"*’){ S0
Slasb i 9B s moling

ola g 5 el Bl CAAB A48 D M 04 el lan A oodalived S oIyl ly puais 3l glaoMs

sl g pincaadls gl Bogs  2hese DS A melsS Sl 4Ll 13539y o 05557y 0 gy 9 o Sl Sl 3555 5
3o TV Kol ggpe ATP ST 633255 sl JoSgo (slaush i3 )3 .39 oo S 4852 3)lg A oo 3158 Luiaol
gie & B sl ppaling ) <1y Lgi 005 ) s FADH, NADH
4 by je sl 158y )2 o Bl

|t Shen ol sy s
292> & Aanly A 3155 il
Al (0l) By yolivg

3 dioyd 93 25 1 48 el
Lol cdd oo S ]y (i (039

sBrae &5l oy Yo 5l i

Clagyes silus]
Al Sl

35S o g ol i
Ol 2 38 ok 3] 30 s>
K e 3l ol Mg ATP
Oelisg (s Mogey) By (yolig
S4Bl ud3 5 55 (oyls) By

515 (gen3ileS” s

Silop (w5 3l glaoMs A IS

Fovala d ama Zubyla G pas oSS daa i b e e gl o S) ) a1y ¢ i) JWSI o juad y ¢y JSG
?J.u.u&su))ﬁl\dﬂh&})ﬁﬁ&)}\}duu}JﬁJ\bmﬁuﬂhJJc@mL;\Au.m}).abu.m;).ae\ﬁ(g_ﬂ\
‘ QJJMJL@_AL\}J@MLML.»}@L»QLg\.mu.m)).thu.m;);e\.ﬁ(

. Gy W L
w @ @

F o osoeifal ol dn A€ e ) sae 0 38 ) (5 BN U 5yl ) aey s a1 O sl 05 S 48 (g S Jala


Dina
Stamp

Dina
Highlight

Dina
Stamp


FoY¥afasd oo Jlee O 2l i 8a cally sSaidly 0 o (S sl Gmae 21l 3 R

Slai8] sudgi 1 Slasl wdiS pulas
5308 3Jgs ATP jlade oS wimd o lits  2Kiilojl aigs Lol i )3 xBly (slin 555151

Cls dog il Cadl Yo ATP yiSlis gy Sp arsly o Ll s syt 53 35515 JolS 355 o1y
PSATP e 31l ks dy .35 oo (8% (0 3L b canslite g gl slaazsly ;s ATP 1 Jgs aS

Ly 3 45 s o ploal Jlsse ot e s S 353 5 OIS ol STy sl sl axs
ATP 31 .Casd ADP 5 ATP (300 JyiiS s ATP 055 oS 05 yaseiun Sl ATP 3008
Shye 1 D5 w8 ATP A5 L oo o o )S 452 § CEBUE 13 150 Slamyl bl ol
o ez ol b o i 31 ATP 155 5 Jleb oyl oyl <ol sy ADP 5 oS ATP s aS
D9l o0 lie (i3 a2 ]
S (oo 03litinl (6531 (el sy LS (0B 8,55 9 3515 3] Jgere pobots Lo Gy sloarsy
gy 0 a9 b oy 526 €l 4 ATP 155 cl o] il B wlio () &8’ g0

Coglize V3 & 4l b 555 conliab IiE w5 45 ol (o33 3 ko Vs 5 ks i

35 Lsls IS i

Sl pidon

Sl piilen

3 33 (55 )

UinlaST 3l oais oll (65,01 Jlade
Loyt > o8iglof] 5 55515
Cuol £A% Kcal/mol 5y skl
SOl laasly s s 5]
A5 ¥+ ATP 555 J;Slye
ATP 045l aran gl g
&9l Vv Keal/mol s
oS Aly8 005U ol s eayls
4S8 55 dnled Aoy VY 250
il sl olKiwd 5l iy b
5l sl ppas o
DS 0 Oy

KWIRER P

e S5 I B yngs S 51

Syoslaris

B Bofer g iyl ol bl s L osien

Shid o lagsi badsed g s 435 JopudlS s 2 8 L“’-\W’] oy
" 210 52 9 89 oo 0325 s dslgial 40 55 o g

gy 0 )5 4 (lgn w5 Ciglite

NADH lggys

35

oS

NADH,FADH,

SOATP e

¥oY BEY ye _\:59;9&@;

i ATP
A5y 100,05 035 Lan 6 S
P oS A3y CSluE
Silsp laySl pudlgion
S 40 ol g o plond
5 58 JoSlgn o k]
YYATP UL Sl o glassly

¥ oulis

$905 50 (e 95 Oyl o Lo 2y90 55 oy 9 51Kt lnl o) 452) & g
D 0 A I 0 puai ) Ala ja )3 () 48R (padl plail b el 5 Y5 Sl e iy
WS oo ik 1) 0 pa Sl sdue dSIE S ()

vy


Dina
Highlight


Fo¥ osedfaund s (I8 50 dn (5 bl S o 515 (5) 0 ¢ jaadd 5o
FoV¥osoeht 0o oo g andly s Alsajodke )3 edd 5 (sl 5a () ARG Ll ala je (il
Fo¥ala a | JsSdsa NADH sl &9 i) o2 )8 i 33 U (el H g CieliaS jiadd e g3 2

\Al

Sl pidlen
Ob o 55 IS juas

Saccharomyces cervisiae

A8 Gl lassly S5 )b
a3 a8 ol (b g Al
3 Juols COy 39 00 (613455
Obs35 4o 3 g y0d (oaww
&) 9 o0y Syl Sl
Ol 355515 3,90 (65 e

NES ST T
)ﬂw}lugpjm
Sl E 008 ol

O L5 Mo oy

(555 el 5 35918 325 Ul Sl g 818 (] sl S )3 88 rded
513 S5 530S 5515 (ST &S ol lagen 13 U Sl (530S ygin ) il Ao
$39 0 (3ol 5555 3L 3y90 ATP Coygu ] 13 93,5 335 s

Er 0I5 el 348 sl (] 3555 L 39008 Ll 13 (6551 ol sl g 5 e
70055 9 (SN 055 515 L (g8 JU 02755 ot )3 90325 ¢ jpeSS AL 853 A3 o0
rottise 03 ol 5l Coglie gilio 53 45 550059 3l oIl (S

134038 o ol Clag s 5 g o 3T CEENE L (g3lan it Wil SiSY g IS pe55
Sl eyl sl NAD" 5 NADH sl b ol poss i 135 51 gy 1548 gps colSui3

plosi] a6 dorsts )3 5 S5ib o ibsio A Ao 51 5 Cul (gypp0 NAD' (2l pgla
23 Moo 2925 4 NAD" il LS5 42,8 ) 45 9 0 2] ol JgSUge 30055 5 39 o
o e Wbl il yo035 55 93 ol Lol

5 gloskes b Ve S sl IS e plol s (6 pp0i (atolg 2SI a0
CO; ald Cawd 3l L cdWiE 5 Lol Clggym cdislyd cpl y3.020 o i)y jeaSS g 95 oyl ol ye
S o 3lo] bl NADH (el gy 5,5 b U6 395 o otss U1 ey

cC=0 C=0

(l: =0 ) CH,
. O99 > Q0

S o)+ IS


Dina
Highlight

Dina
Stamp

Dina
Highlight


\Al

FoYala A cusl S as (Jleale o g 05 i) o pudy AT L yaedd

Fo¥osaoedopd (oo i L 40 Glgs g ¢ el () 534S 255 (e oaliiul )9l Jld 2l 65 (6 0 el (oo 5 )
Favalajas Gaal (oo Gials IS jead jy JUl) suiles (SESY el 53 &l g9 pm J S ga

& 558 oS ayio (sl (ISl ladzuale (bl aidS Jlw > 1 SWSY uesd epad Culled jy Al sla asaale o
da L SSY bl b oo oo brazuale y3 SUSY wils B8 y5uS] )51 5 3515 5L5 (5] Q8 ) gam 2l 53 a5 el g5
539;2;@ _)l%{] Lg)\fg}l.w faaa €l t) P &‘ g_s'i‘"‘..\)“ a0l

. _ . . YoV )soes
3 Jeols Slggpe il B iansST )51 0,05 5L gl (y5amST @ lnazedlo s Culled on LS L S e o SSY redd

I
QQ0Q0Q0 H—¢—o

CH,
900 - A
NAD* Jo0 2 5l w50
: NADH : 3955 Aoz 190 3l dod

o il £ G (S i o

ol doal SN s s s e S8 a5 VY IS

b 3 sl 45l 2,58y oyl ) oams aimd oo plol |y LSS Ve U 28T 5 el
5 3e slaosyglyd 1 15 L 51 Lelgil Lol 5o 15 3 sus Ao oo -y s (oA
)1 A 9yl dile (ol STy g Syl (Slrodgl3 055 )3 (S 035 gy oo

Slp )5l S (o0 0y B2 Laly ) (o yobo 4 85 Sl 1 GALS 3 jaesS
Aty s S5 OBLS 53 olg (05148 Tp ) oy b LSt 513 L 390 ()5S el
o sl (LIS oS canl ooy Ssluo 5155 83 4

E5 99 2 90 plxsl 1058 Wil oSb MBS barma )3 e o 4 3081 ST b o
3 Sl SSY L S moods oS aisl aild do g5 .0y 0935 (LS 3 (SSY 5 S jua50
g y93 sl 51 b oyl by celool o o Sho dy  aLS 4y

Fo¥oatn g (A€ e ady B e dal il 0 el Hgh 4 aS Sl o)) o5l i ISy 5l 5


Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight


Fovala afas e alagl JSCaae o) 31 sla JSG0) ) (ke A 6l 0 380 0 Slae 0 dla (5 alS ats
\°~qu934)“@\.€_1‘\_1:1);3&_\9\_\}335‘5&%cu‘d\ﬁ‘}m\_\cm)h‘aélﬁ Jjﬁ}qma\j&u JL;\:\A\J\J%

o ) o Fofala atas jla VWL g (S A sl JSGal a
A ey IS b g i (B e QOM‘DUQNWW

N Asdsean a1 sla JSGal
Cana e il 31 a8 gla Al g ksl j3 o Cudn (sl Sl pymils e 4y o131 (sl 00l Az gal o D )

VT s e Ll o sla il suamd St sla JgSUgo b STy 3 ailgi o 5 85,13 (YL (gl 28T

5 osae Jia ALS LA | ga Swiee Lol .35 393 g «(3lm S diglyd 5 (y3aenST 31 35T K0l Sy (Sl sy ]

033 5 5a o ) 5S-G 0 “—:A;J“ J235 (07) ST g & oSN JUsl 8225 O 5 09Il ey b a8 s
. LE'J

) ds2gt o JsSgo a1 5 D5l o S (HY) Ugyien Slocssy b 4pnST slogsgs 29 00
WSS LS 3 dgmsm 0 50 oIS ) Sl g e o iS5 28Ty 3l s pansST 3] (i &S oo i ol8 Lol o
e A1 sla ISl mas il e ) ) )
e el Sl s sl Lolge 51051 sla JSG0aly ail o 50 001 S0,
Fefala )afasd )
Ao by )l oS 1ol S5y 15T sl IS0, sowo 3T b alilio (o1, a5,
erosilsS bl sl plieslge pl .5l s () Ceodao bads 10 ilow juuw g Lroges (93,95 45
2 ol 55 55 o ol sl JISusl, b 2iSTs 55 oS Toly i b, S wiile

L9l 0 O BBl ()55 doityd g tunny Sl J5Uge

Pl Cuddge b dduen WaopSly 3 3liT (ola JI0al, b oj,le LT 23157 (sl JIS0a],y mos
Sl an by Ll b og)le ey 313131 sla o, LeKits s g e s 3193930 o0
Q393 eySdl dgueS (Yl sy a3l el JIS0a), D9 0 o B pi Al o > 1ALS 0
Jow@l{jw)?op&b9mundl¢> ‘u]dlflsdobsx)b‘;lﬁadﬂy
(= 5 IS M0 4238 g g ISl sl S8 b gyl 31505281, il o Slly3 Jolse

Al yuby j
A8 ool Sio ol sl IS0l (3l s 30381y 135 sla i 5
o £ Slos
Cdids iz )0 Bl s Cmy cgd

ot oo clplade s G311y O5anST 31 ST el JISGaly oS5 sy JSUI o a0 0 M5 lalllne 1 SU1 51
8 4l asbes Oge s 03,81 DNA @ ales balil sla J 03, .JW@L@T&&K%)J@,S‘) 3Sdas 3l wilo gm0

by gLl s » o ot L CSn doe S e
M)}_sf’ . ﬁs‘jl)f))uul Cle ot 4oL 00 05 (3950) (S50 8l 9 (608 (Slais b Spo s )3 035, 55 s
=0 O3=2) 5P G f e EUR I R T PN A
65 et o ool 1., » el IS Eligpn g oyl il 3 O ol 185 9 08T IS 5 s
S

Bl oo sl 281 008595 sl 4y (gl W) 8y (5 i 4 by o (sl Ll o8 1 I Ll

g Ol Seslajlosliial | 8l s 1) Gamme sl oyl 4 (6logSTy el e Cigenn (5laiyeiey

Sl ) 530 Sloladl 5l e gino )
sl 3,3 ol ol 8 wlio 0Sas il sl 0],

Yo


Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight


‘:~Y)}J)€_MQJ.\L1‘54LMSU}A ‘)Jd‘):\MS\ngAt_\.\S‘)L A}MGA&_\QIA‘\SW\ &Jg%&_s\éuj‘)d};)\ DMCJBJ}J

Fovosmoedamalil ) aisd e S, o e i JUml Cal i 5 (fea alag) GelhaS B 52 35 50 S 5 0

F oVt g ) (o) AL il 0 S 2S5 (s I I IS 0

sl 2Ty 5) (631a5 b S Jlao b a8 15)13 353 Sl ows g 239,58 JUE] i3 g OB o 3805 05 SN JUE & iy

c - b i) g a8 g ¢ Cp S Al

umfbc\fwhbuﬁ):u:l )\Gi:..\yl.yw gy o0 5)494-01: wva‘d)‘% D HR u*‘-‘sj 9 uUS - ¢5-’}“

) N oYY 06l e g s Jlaml 4y
g o 3y Ja) ey i sl 3.5l O 4 o Jlasl v s e

3 Bl amslSyen 4 JLail b b Tgige ) 55 a8 015 0k 4 55 o0 Jlo (cwliis Can

2 OS] Joo )l 9w lir CoglSgen 5l Gl g 5 2900 O 2 (T L
Sl JMas] classly uas plool 55 als 55 oo SipuSTsige 3,Slas opl 03 g0 (28I |y g5
S Tg 85 g 3 oyl 3,135 oo 31 S8l i s 5 6y S0 S 0315 S Tgige S o
395 1503 @lie 3] ) g Lag)395 5l 0o )5 39339 o (ST 4y Lo gyl Jlassl 4 bogy o

Sl e

A5 Ol o 9 JSUI

Cdojlyd Bpan (2)lss | (648 gy D9 0 by po S 3 I 02 325 4y S IS 500 it il
Py lon ol )3 255 o olml b 2 435 5y IS e Sl e dy Cmiog oyl sl S
S gy D5 oo 1S Cenyd 3 Slas 3l wlo 02 2028 b o 2o (SIS, Bl (1S sl asly
1o il 311y 48 Sl s s Ml Jlozs

s

\td


Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight


odlody (53,51

g0 (ol 3515 il gk dlgo 3 ¢ il (slaclled sl (sl Lo 5L 3590 (65 el
pal 3l s S 35S ale LS 00535 651l aS Canl () o] &

35155 o s i SiS o0, o3l 5T, 65l o ool Lo LS )3 3935 s (5155 4

YGRS | P~
<\ & . . . . . A
dhoz 51O g0 j doR 43
55008 gl 1355



https://www.roshd.ir/112216-6

?'YJ\J}%}M ‘)Q}J}@&bggﬁjiqmﬁ&LﬁQJWJj

F oY sa 55 S35 (Gnd [ ) oo 4 GBS il cagd 50 (Al Ky
PV osoed s oa il Cusdlys ) il Cadle sl aialy el S5 lals K 0

S g o Jonlods duiy g5 555653l 5l o0l L1y CO simgid dil 3 55 (slaLS asls o
28183 3258 Ul 0o by g e Olom bl ol o () (2ST5) S o g 5
83 03l codis A5 (iS5 0.0 B pue

6 RS [ O58)) Ol Gl OV 5 e 1) S 58 O e

BVHIT STy \G~\G‘)ﬁ‘)@a.nj‘)sd‘)§a‘)\m\a¢ﬁ:u‘)m RYWAY
$CO, + $H,0 + CH,0,+50, (
Fhaogid (S iSly ) Sy

S5 cpl 3l (S tabbanslo sl ola (Sigds s plod] jiwgid Slen (6 )lbls aSl (sl

Slalolo Wb« pizmed WS Ol |y iy o8 595 (6551 Alg a8 sl (610355 s JoSgo ynivls

awgid &S 51> 3939 Oyl 51 elgil il anils dgng  oleeswid (6500 4 (g5l ) s sl
w213y o0 LS ;3 uild pl s daldl jd aiS o

Frwgd Sl al panass sl Sy

Dy duwd i Sl dlaw Cuwl GBS (ST ) jiwgid sl sl oy cwlio a5 Sy
335 o s 3 g i S ol

St § Sypiluo gy Lol (Sigy <l Syeod 5 St s> & 93 oS 5y
5313 )8 Sy S w125 9 29y o 33 i . (3223 9 (5299 Cowgngy ool (55)) (S35

L_?)J)l =) wa)

Slody (owiil)b slaasly 5l Syslee il ) S 50wl ol )b st b Jolis Syilio a3 oL (gl a3 ()]
Csgygy 3 dmy (Slodg (sloaisl cui o JSi ol 1348 jobo o sl 0 1S5 il Aol S sl eigei o

A" Cw929)

()]

555,
P (5> 59l
5] 5]

531))

YA


Dina
Highlight

Dina
Highlight


va

Gl

Fovaa i e ol oah o 5l iS¢ flagli e W F e aagana a4 o cda (o yid
FeVabh A gacls dds IS Sl S Laadslis IS (J e s (2> b
T"~Y'L5J_A.'\S‘SA&._IJ;€A\)‘)14}U\°~. J\)KASL;LAGJALS}L_“L;‘}EMJED‘};&AJ‘QQQSJJ

(o) JSb) sl oy LS5 o] (s 5] bl oiamy )3 Solis
& oo il ap 4 Jiale g aiile dS 5 ol (sla HUALL i Jaw 05 ) s SO

Aol o ) 48 Gl > (6Lt g gy (6L > 035, 35led dumdpums swgtpws | OO

535S M3 (49y0 (sliad idu 90 4y MIgS W pb s plie (gleilol b duansd jws (95)0 (sLiad .5l
(Y JSK) At o o s g A5 Lo S g Lt (6o s L L 1595 vl 0,045 ol & yikasnd
3L 3y50 (Sl gy wam BlgS o 035 Ty Ao duand s ¢yl plis .l L-,‘S‘bﬁb) Lo (sl oy
395 s s oy 55 5 g 3l 355
Fo¥ et (mdsh e o o2 i 58 (ol laila dah )3 ¢ g 43 Ja 30 e LS (50 4

EVWERS VI C28 W B (W

JSisenSy solasjl Sy Sy
.9.)/5(;‘5)3 jﬁ le Gl 0

S0 55 Olals (i Sy o) 37 oSS0 48,5 s (oo

WS gSgds Y Sulled
2l 0yl 50 43S Jlo 3 dzdl 4y a5 b .09 0 0403 w55y s sl ol 51 487 yolocslad Aty jns

Pogbanod o St 550 o 42 g s o

- 20938005 41,8 WSS (cline )0 (6 ptuwgid (oo,
32 30 BaSeg) S (ol dund s 13 03450 sy 45 Al jauw
23 o il 38l e Cgliio (b z g0 Jgbo 3l ookl y1,

93 yb il e 5D dg39 b g a (cladl jew (LS o
\ 5"‘9(@T_W))AA9:L&"l)\c"dl.mo.)}X?m).)MM&y
WL = : - - 2l ol Sl )3l (508 (29)0) yroglb V- b
SS) 4 buses)5.uiS o 3)8 oo b gz oyl 51 S

(o) 9o Jgbo i oes J o s 0B s
sl U ) ol ol (g it 9 W9 oo 0403 508 9 (29l 3y
(30 ,8)b & o Jawwr) @ AL s (6 irimgid (S22 350, ol cads Y S

i (¥ JS0) Sl (e )99 300 9
() Lasgsg)ls g


Dina
Highlight


Jiasili L zse doh 0 i€ e O B0 e g8 11 368 5 2 5aS AS i 688 (RIS)5 S je ) T A e il JiSIaa
¥efala A cul

851 Jootsd lolus : piunns g8

22513 )3 5 mmmrgid ply o labus 3 (yiSigg el Lolyes S paiungd Lo}y
gl 51035 5145yl yo sl STy 30 S g 599 005308 Sy Jolis o
S5 30 9555 01y 595 (551l 0 il (g (Sl g (Bddg)lS 9 b L3 )
13 )58 (g Sy 53 oS Cusla Jd)lS (sl JoSUge Jolis ¢ STy 350 038 oo Jite

Ol ol 81 g 52l V -+ o Jsbo 3 ) puogid (1S5 3550 138 s b ST
PV e ) o gid )32 4y dy e poll (o .Gl piagli PA 290 Jobo )3 o it )3
g (o PEAL Y g 13 4

Ly o 2 (9 pSUN JBB pb & ol J5Sge b g 1515 118 23985 (sl )3 Ustuungid
(ST nlS) a2ty s 3 15,50 4y 55,8 18,0 515 o o JSsgo o) g oo

Jd il Youled
3503 b1y Jloge5 oyl dd o Sl |y olS S tinwgid (9l 3o 403 53903
Snargiy o3 9l g0 Cawndds () 51 48],y ool § 1S dunnlio ¥ IS

o33 O, ol o iogsd (il 540

Sl yidlen

T
3 SasS is 95 e e
o) porlolizogyiSl il
SUS 31, o liog il i b
S oo anlllae ¥ S50

Soluof(Hz)

Ppey  WBPn oSlgn R Eresd g et

Soib

3b; ¢85 oSyl


Dina
Highlight


ok Z e\ W FY-
Sdn) gl 51 ol b (g oo S5)13 18 Jitwgid 13 03] S s Spe 95 Sl z g0 Jobo Ao L
Sion ol sl sl kel 5 4058 Sl gtin g 5 A Silop S pogh (csland oo
2l plel
oST5S ) sl (bl 50 3t aosh 33151 Syt 55 s lge 9o Jsbo s ST (ll IS) 313 51,3 565155 5y s pnsc]
Al s ity Sl Bl 3 3]
JBlsn sl Syl Jolin (iglosl gl 01993 965 ol (s oy Sl o ool 28 (o (o 81 (ko] 3
oS 1 oamline o e Cuin3S 3l da .92 0.0 49355 Caglite (Sl iuls 4 503,5 yous ygiie 5145 CES 113 (6)55 plp 5D twlojl dlg) 6ol
{0 JSi) 1ai3ly o o a3 L3S,
S0 gy g ol (203 35155 oo sl 42 L Syl oamliie ol gl (e ()
3 ol 29 ol S S ST B 0,8 sl ol ) U

Utdle)] 4 3l gopus (o 259yl

A0 gy ) Vs dy a5 5 el Sila Fi g8 O e 0 (e )5S g se dsha I (i 6l S e S Lakad ) 0
RAST

CCsn i g8 lal 0 380 ) @l S )y gon Cloaliia 4y da 51 b (<l

S 4 K ) B sl 2 550 (e I il 3 8L E sida (@

DR W Gl 40 ™o U S e il Su 4y i ge 5 sl @ se Jshadad™ A€ aialad) (1 B G o) 12 4S S Ladad ) 0
FoYsoama gy

0 Kl B eddind 350 Githa 3l ) 30 (b 5 8L & sian ()

290 (e Jlas s caida 231 (5 KL peni | (@

€20 S adlal (S odedn da (558G oSl Gika S Al (a0 (2

Fofah A sz e (i paa SRdaas 8l
(‘JJSGAM\AAM\JPJ;HL;UJ&_\;ML;\}YJ\J\.J.».MLU‘)\J\M\Ae\ﬁxﬁuuojwﬁdb(d\
S bl S0 3 all g o 380 ) (s il (i (@

Fofeafaila ) g ja 580 o yieS o Ko sl (e sla i alaS oo i i sla o 3580 da il o

A


Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Stamp


Fo¥alajaapd e pladl (5508 / 0o S JUEEH 8 CAIE ) 50 el a8 Jﬁjﬂ)ﬂi sla T 3 25m 5e sl 0350 )
Fovala A% )l asm s (SIs S je 5 shei S sl il s o 38 o 43381 50 sla O ) s G (sl An

¥ o s edfaii€ e da (RISIs 38 pe ey 51 1) (smmee xRS0 (sla (g I (55 ) ¢l 5 S (sla (T 0
\ L ean S sl o o i) sla JiU

Srwgid sl STy a4 15 1wl 53 (LS 5 3l

f'fﬁd.'& a2 e dayi ya

9 & dinly (sla 1S9 05)5 93 j3 ) (6 jiwgid (sba yuiSTy 39 iy Sl (39Sl sl

- @ =)
)y

iR

SAI WS b S g 1599 4 dtuanly Sl S Ty

Sipl DSl i 0355y sladsSlge 4 9 (B
(S iz 298 )5 353 e jl Sl (Sae 9 95
ok )5 355 1o 3l 5 (65l 0 g o0 W5l p2 009 S
35 s Al SFon RSOl a5 e e 0 s 58
(F5Nge L0350y Alewgds 95503655, 133,52 395 oy s DS
(¥ USs) 09 485,500

29290 (5120555, )5Sl (sl (19 Sl (65 il oyt )
o4 e 5 9 Jitte 150 0385, 4 (slo3S, 5l oyl o
8 4510 5 450l S0 2o o Ll 13 939, 0 15Ty
0 JS8) 50 o 3l 9y 9

JUES) 03255 5 ygu 3l ¥ piapuogid 3l 45,3l g8l
OorSI (Cyizeod 39y 0 ) winpnrgid ) (iS5 3o o gyl
Sy o 'NADP JsSge 4 Coles )Y wimwgsd 3l aseSil
(5 IS)

Se3)13 3929 A5 M sl )3 g8l JUasil 8o 99 93
V iarwgid (n (§)503 9 ) tangid 9 ¥ arwgid (0302

d9; 50 e JsUse b (o

O plordl o § 425,53 1 (19580 2l ¥ IS

Slogl b g S el ito ) gyl 45 43,5 LNADP* ’»
(Y LS T) 29 o s NADPH JsSUgo s (5395 b L9 03655 sl JsSge 0y b5

NADP* +Ye + YH"— NADPH + H*
NADPH _|S5_¥ ST, Sl 355

By 24 pe ) 8 SySll el a3 £ Kb 4 gl
) oanrgid 538 Az pows (955 D908 A o0 ¥ i S g 2585555 o oyl OgpSJlosin
ol syl g 5 51Ty 350 40 55 JUasl -0 IS

\—Nicotinamid Adenine Dinucleotide Phosphate


Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight


oVl A NS e 3058308 G5 B QU o ) (i ey D <L plun gl oad A sla (g S
Fo¥osogdiasd oo laa (2S) (62 oS/ Ql) JsSdse 5 i 88 auyl 8 50 o0 2 31 O Saus)
Feovalasa ool I8 (o [ 205805 (550 slidal) Crans 4y aNaDP's ) pleies 538 (g0 20558308 gL )3 05 53 JUl o i
Y i g8 4 Ja g pe Jilie IS5 S 35 0 Oy 555 ¥ s )38 &1y pses (1555 39508 Lol 1S o e |,
f\ \‘“jy)e-w mj;j\ci:?‘w; ‘(4:‘3-; Dgds g0 9355 L;w;)sa ¢M‘59J.§..»Ly| » wots,wsm 11 89 w329
s Sy 5 -
o= Ul ] -
&) s 5 500 dum Crand Al ) ( . 098 (o0 0l 69 4325 Ol 4l 29 oo b o
. om m . 9,8 Sl aios Lols e, o slol AseSMs 1815 54 Y s 13 O (65 4300
sl o oo g S 093 (5Lad 3 gy 9 38 (o0 Ul |y Yipitupugid (2S5 35 50

L7AY i )lS ol ans O - YH's

OY+ ye~ Sazes_y Sl
U\P@Maﬁu&yué\{)&
Y v@m)s
RS )q)’m@@&\ﬁﬂmg&}g
1 a0 S slie )y 56380, (0
Fo¥omoed a5
H' 3208 6515 20 taas

L O sis m aand el el (5 58 49 3a Y g Y g
. - . . . A : 5 :
0SS ((Poom [ Fo0d) bt 2 NADP'+H' ”

)P
¥ . \GLSJJ}.M R
€ €
NADPH
€ e
%Or HVO

H* +YH" 3

H' 2 o515 10 M5 09> sLiad
By
oS

SWATP o3 KRR PR
3 oo 5 IS ADP-P
Syp S STy 40 (gl

Fowgid D ATP Cyals aisbw

S 58S Sl (g )13 )15V o ¥ winaogid g 45 Gyl JUSl 0oyl 51 (S
o ptan 31 392 (63195 Loy Cbb IS by iy S oo oy oSS (90 (s Liad a0y 51 H
D9l o0 3)lg A5G gy (sLad 4y

Aosiyd ol oo D99 4 5o MG (5Liad (1,3 il 355 5] i (631455 &S sl yian
552 09938] 0y &y Capnnd IS IS (g3 (s Liad )3 b i w515 p ey S

Lol g2 oyt &2 43955 (1gyd (sLad ) wils oo D98 Clald s ol 2 L Oggn
Eig) g0 0yt &1 (213 42 5| g com AL y3e A3gOS sla 31 M 3o ko ) il oo

ol o w3l el 3,13 3929 5w ATP 0 33T ol 550 (6l gooro A3 M5 (sl >

AY


Dina
Highlight

Dina
Highlight

Dina
Stamp

Dina
Stamp

Dina
Highlight

Dina
Highlight


AY

&J\y%@ﬁdﬁug\ﬁb\_}gw‘ﬁwc@\ﬁé@&ﬁ‘w\&dﬁﬁjd&ﬁqﬁmcﬂdjﬁyjddgﬁeﬁ\&w\dm

Fovala jafayla o

Fo¥osoedagh o Dliud Gan yolomy Jsdsa dn doad | ) il o b lied Gan j ol oy J s ga o

o] 3l g pitin s piany s Al o oo ol oyl 31 aith L (s iy sl 0365, 3 L ATP 638 J 5850 50 0 S ) (lS) 220
9 0 45l ATP (051 o) 51 iy ygue bolyon cmd o & 0551, 5 8 ORI el o2 028 4

ol 15 oS o ATP (5,99 (b dislw (595 sl (2555 )5 ATP (s sl &

¥ Vd.ﬂt uak_u.u\

Al )Jcﬁ‘\ﬁ;\.u@.})smtsum
218 & 5 15 28 (g 5l b ) p IS
o Jaat (850 4a 4n b 4s ja
5 B 0 5Ty 53] s o 5T st

s5la Sl 3 3455 Sy 55540 CO, o iy g S eals e IS SRR 2o \%-idiﬁf )suii\
' Dally g >

Apd a3 E 0o a ol 4 A sl 4y b S A ) st gl

oS (s el aBly 50l CO, 3 (28 4y Copnd B J5SUge )3 038 o el s = s 05 ARG B ¢ S
Oyl 95 4 danly (gl STy 5114 3,15 5L5 ST pnels (lys  miio 9. (55p5) s Byl (gl e
Lgd s L 2Sh (63 (S ¢S 48 a0

o AV US5) 1m3 e &y el &Sy o 4y b il clasyy o 4B (ks aasly S TR/ s (S ) J s
Sgh oo plrdl i gt PO Al T T e T
N o ' . o 8) 9 A (e edi S sllS 4x a o
(25 (i SS90 g oS5 Clhund ol s pL e (2 S SBLCO (oS 82 > v L oy (S Al [ (o S A
e 399) SSumngy w3l b e g2y iz JoSUge 2 CO; (o0 039381 39 g0 St (gl L | ) sllS 4a ja ) iy ) UK
cor Fofalaya aan o«

- ?AJ\JeU‘t?\c‘)Lqﬁad)ﬁ)A(d\
WL\ a3 Ax T i ok adidia S 5 (o
( 358 (oo pldl
SBNADPH 31525 Vi IS 42 a0 L
qwdu@@&w@&ﬁ‘;w
f~f)y)@uvwbw&u\)ﬁa5¢d&

Sl T eale ol (Al i) s
NS A JoSUge N Y @.\S).I cu.l}ns ‘\A); B ol %Al

FoFsa sl i S
WY i .
%’ DS 4l Jsdse 50z 508 sl

NADPH g ATP J 55 50 s ¢ gllS as o

£CO
.

> F o 500205 s Chpece
v
S 43 Sy 3
o Sk 545 e
w‘e)fmv\ﬁJa"W-
T Q0@ rsdsy oS a v S


Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Stamp

Dina
Highlight

Dina
Stamp

Dina
Stamp


‘;'YLEJ.J:’)-.‘:’(‘U \J\.@_ﬂ _JJ\JcJ\Auﬁ:};}MMj)H}_\
FeVeag 0maiS e dlagl (S du 4 a8 Alalddl lall a8 J S ge 50 5 S (il s se (S 4 a0
Foveafasd oo o8 g alaS ol Al 5 S s Sy 31l gl 48 a2

il gl

ol 48 2 ki

@l Ol (ol g5y dlge ciis
Slgo iyl ) 03lizsl L5l oyl
S Loty (o slail 3
gLl 5 5o
hS0m 5 S ] o
SO Sl }YC b, b
ol didly G slassl
A28 ki, 45l,8 ol iglise
92 O o Cunj 45 gl
B yel a8 gy s p3Logyy 5|
VAN Jlw p80gr00)S iy lps
1 pdll8 (VY Sy el Lis 4y
opl> Cal o 3950 125) L
2 oliES 8l (o )3 g
A Siugid

g g0 plorsl (eSS 09,8 J:55) ) (3325 Callod g (35500m8 T — 352 8" il
S oo Sl (5225 s el J5SU50 93 5 305 Alolady cunl B &S’ ()5 s JgSge s
gl g0 s (S A (slaaB ay Cold 53 L JsSge oyl

5300 IS 54 35615 s ausluo (gl LB oyl ) 6018 i oV IS ,5 48 ol (slos
Py o Span & Oland unislon ) ilanl Sl 35 3145 5

5 ATP 4 azuly U 25Ty ol plosl Ll <59 oo plo] 5551 it cyallS (sl STy a5
ol 65 slaSs ) Lol> NADPH

3 o3lizal 2,5 & 395000 )15 2 T S5 b 455 (5l CO, 48 maded cyogllS 83 1o
65 o0 (315 e Jl sloS S sl CO,

a5 aS LS a4 e et sl )8 du oSy ok sl )b JTa5lo gl patod
225 13t Cr QLS 2551055 0 €, LS 5 o plodl cpgllS a8 2 L b il )3 ()8
4 o LS 3 S Sl 43,5 IS 55 (30 (9 QLS Ol Jobo 53 ()8 S 5l 6500 g
e &

Fougid ) bo Sl

2 e Jalge 2 Lo 5 4y 25l oo ji ot jngid Al 28l g
§05)5 o 1 gt

sl S5l g 350 Jols 5 CO, 555wl Ml etogss IS 2iSls 25
538 o B 3awgid 98 il oy e g s iz 90 Jsbo «CO (ljuo cdd o sl

P (2103855 )3 e 3l b (it il oo 9 ol ol (o) staogid B )b 5|
2258 O3S Ol o 45 03 olss (yimads IS o 3l 5o 2 55 Lod (lplis 355 00 plovl
D)1 I jiwgd

S
Pl 3a0gid 5 50 eS| Ol jae 4T WD padled Ay jlisS )
2LS 3iwgid )l 3ae eSOl 3ae 55U Jolde Jloges .3yl
) oS oyl 3iawgid o CysamST 9l 3ao (yr bS] ¢ loged dh angi by o i 1, Cy

Fof o amspusg
5 3L 5anS) Cullad 50080 O e () 80 Lty
5 S s Sllad (GIS L a3l Gl 8 S s

¥ ol

eSS 2 K o gl Cie pu (IS G

Y’~Y’J\.J);QJ.\.1}S).\JL5L¢GDQM\a‘):\S\JL_A;\J&LuQJJL‘J)‘).\SJ\J\Au\a‘)m‘)é\_}k};)o‘)ﬁ‘)d‘)\ﬁ)\dqﬁJ.}.\Su.a;.um
Al 05 gy Al (7 Gl dssdseaind (@ oo dals la Js8d e i) (<l

AD


Dina
Highlight

Dina
Highlight

Dina
Highlight


FoVosoeds o e aladl (6 3l g S Cullad S g ) a3l el (o (il 331 (0 5anS) 40 20l (63 (0 S i 4SSl )
Fo¥osoestaly (oo O 38 O030u8) 5 oS 8 g )0 2l (63 (S 29l (e Ay G S ki dan b ai)5) (B )
Fovalayd asd e al )l Salail o cs e (udti a8 ) duala Al 50 (0 S J S e

5 U 5amS) Cullad (6) 0 Sy (e ) 4
Fo¥ o edfa gl o aal i Sung ) a3l

Slgoddaal o 5 a8

AF

q.)awu;o “)B)UJ\WWW*’LJ@‘?Q B e uhww9)b C,Jl>9.)).) ‘) 4\.3}9)/\@

9 US| a8 JolS5 g oo i G5 ialS polaiods Lo (g (Jalyd iy 5
CO, &S Jbs > plplo oyl dolal lizros jiiuwgid Lol (b oo B 50 b g, 5l a6 31,8

(8 JS) b oo ol 381 O )3 (3amST Dgis o0 o8 Sy

w3 3} 3 ]

G 1y 9900 deluo Sy il 53U5S] (15 sl Cang (A iz
)3 bl o 3yShes Lsa 3 a5 COL a4 oyl il (6555081 b (65D S
ol 5l 355 5 i ooy b S Sy 3 ST S ol
(SbSynn 55 s 5 395 4575 515 93,5 e I 393 ) J
oy (g0 Oldnd uiglgo)
S 0551, i S ol T 15 sl 539 oSl
iwgid Lol g COL 0 3l (iianST G ppan b dil 3 ool (g 39 0331 CO, J5SJgo ool
byl O SIATP (glasly s GMS 3 Lol 039 o0 1355 I o3le d3)5 (6)95 w5 )

FoFala A0 S an b agd e eyl (S 50 IS 1 5 (T 0 028 311 Sl (63 0 S
Yo¥ osoediong oo okl G pan 4y ()5 i )3 0l A o S A J K 5

oLﬁfg.j Lo ‘jl)q Lm&)s)_AJi;b

2 05081 Ol G 3 S5
oMb diwy ey asly bl
REYIY

o () A5 L Ly 5
4S8 Gl (Sloj 3y Oy 4 COy
Jé\o.\;i:d.;;“qo\ﬁfgné.bd\xlmd.}”)
()

KW RVEIvY

PYRIY) b.:.gléu.g‘s)gsw@'g
o>l Jolely )9 i S
Lol e oo 3 5tgid sl
azy A2 oo lis L idgy
S 55 e Cledy oS Glals

slayg 5l 6y | RPN


Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight


3301 oS i aS LS

i S i aile (4 9358 S
\G~\G)}.1)@_J?C~_ua\

Forosoeifasd o ls o la Ko ola 488l (o (S A sl (LS IS i g
“\J;)AJ.J‘J:\AJGA?@J\Q}GL\Q&A \°~VL53QJ_1J\AQL\:J\:.SJJJJJLSS&)S::AJ.\S&_\;L\.U?.\JJ\&_9.\}&‘L_?.JL%L:\S'&).\‘\.%).\MJ.\SJJ
&) ool 4a L 2 (g0 o S ‘d}\f"\aﬁ\d‘)';?kl\u\dﬁﬁge\ﬁﬁﬂﬁﬁﬁe\;}\ndJJ\MMJPLQ\dMJ\QMAS@LAL}SJJ

Do oo yiigid (sbodglys il el (655 iyl plis 39 s

Aelyed Hgr i il o Vb (slod b slalaes 13 a5 W5 1> dgmg (LS 51 slgl s yo 4

Samd el 065 (6)95 S Wil diwdlgs (6555l ax b HlalS -yl A o (S

Cy QLS 45 juwgid

oS Jlo )3 Sl epgllS a2 plol oo g 133 dusrd s GBS eyl )3 (S039T BIE (glacis,

() JSK) 6,5 duawd s <C LS )

(&l

dJJsTJM.&—

C. olS Sy (il Y+ IS
C\‘°l:*.§3){(%—’

w2l s Al aaalsl ) a8 dgis o0 plocil ,_5;391

oS s (8l b Syilio sy 13 €O, Cy lalS
e (o 2 39 00 3l ()5 )lar (Gl 45 3 9 oS
31 ol 1l 83k (gl g 25 oo Cy bl (bl 1 oy
el ()5 5l (5 ()5 S

el 5 3 g5 4 el b OO, a3 85 s
€O, bz b & sy SV onfs 25 oS oz
D8 iaemS Ty (Ll g S o Jos

1 persgmsdl o5 Syaloe slaisl ] S -
JsS)go daaisly oyl 13 30 oo e (cig] e (cloazsly &y
Sl 900 (gl A2 3l g Sl (208 ez syl 31 CO,
35 sy Sl iz 4 5 o5leily 3 S

005 s O 5 bl 3,Slac 925 LC, oL
el Sl oo 13 CO, oo cais g 593 )3 O (S0 o g
685 )30y &S 30 o Al 5 WLy (610510) & oSy
A3 0 69y LSyl 0y (6595 S oyl iy . Cannl

53 il 36005 g 5 0L slacsnis YU glales ;3 LS -yl
Olizean 29 (6ol Ol 503 31 b Wloddbas laatyg, o >
43513 00 455 YU oSuumrgy w3l 3)Shas Joeo 531, CO, o
e G LS ) Lt s st 3l S s e

CAM (LS > jwwgid

S5l s )3 g it 3oy Jsbo 53 Wiy ol 0358y ) 51 5S> (sl MBS (ol )3 ez lse

Fo¥seogdfals cudled 55 adi )3 2l (63 (S ol g 35l ¢ gl g g3 alaS )
Foralaa ai€ paddie |y ol & g si e ) sl Dle 4 ansi L

Consl i (sl ¢Sl el 4y s (g el 50 K e jlas (ila (LS () (o (<l
A o das 28) (53 (0 S Ly (rabiaial )5k 434S 3l 3 5a s (e 3T (ALE Gl K uilaa (sla 432y 0 (2

AY


Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight


)y g (e (521 anni (sl i s (S Jlel 4y s by el o Ll juac (il G aS alS o S cudi g
FoFala A% ale ) (sob adl by ol 4 S

Sl 2538 Sladgissls o LS o sl Sl g (1065 SLS iz 3 gl g, L el
ol 31T 13 328 st d gl pl b ] Cy YL Wislo oSS )13 2,8 e

3 U]l Lnizg, oS 39 o ploil gy )3 (g8 48 12 5 53 Lo, o s )3 (5 4
sl (5)) CAM (Jlals

39 39

Sysluotssly

L;AJ;T e FESN
ol

39)

<l
CAM (¢ 5C, (0 Co () GLE )5 it dunlio N S

W Feds | Jeullzg
a3 Gl ) Gy & wbls QLS QLS () | o twgd aSal 128kl 0 g o vl oS s
(geno) (i) 1 13.06)%3 o) (S B3l 135 ey 99 P Lol (ol 3l S Sy Liae (il
T3 (€ iurgitd & 5 dor (0 0LS 393 i gumnl (So,U51ET by s liingy 5121 55 s 0LS 3 lac pH .o (5031851 Lo pH. g )5
FoYSATCH LS b ash a sidy Cyp o€ s o ne sl Jidin Av 3l Jasna 3l (63 (0 S 0l jna K
Foforama bl i pa Jiawaasl
283 (e QL)) 0 ol8 Jii 68 Ol e 0 2l (50 Ga S Sl gl alaS (Gl
st [ v 400 Gl il 55 ol& i g () e ()5 Ar (VL) s 2l 60 0 S VL s e o (o
' 0] e (3L i g O 53 (55 (ped 48 Candd (ALK 4y T pe lasad oS (2

5 -
) osed
o


Dina
Highlight

Dina
Highlight

Dina
Stamp

Dina
Highlight

Dina
Stamp

Dina
Stamp


o ¥ s edf 58 e lasad Gyl ) (6) Anii An 383 (oa JLE3 Cyp g Cy ob8 50 Jiiugi ) ga 2l (63 5o S ) ) Jlasal

SA:SGA&J@:)@W}:%Q;M)JQL&S&I)l:sL»lJ?.\,,m@:Wuml)A%%gdl ol 3iuwgid £ 95 yanseis sl (o
U 13905 ol 3l (glaoms an aimd o LA C g C ol 93 jiiwgid ol 59 i g g duinST (63 (128 33 i ¥ g\ (gl jldg03 Y

¢ e
S
2 e
=2 0
/,’
Vo | , -
X e X C.ols
D P D A
Hoye L 4 Ay
1 /, 1 C os
\ // Cr v v
W ----C
/ \
1 1 1 1
A ) VO Y Y- ¥ 5 A \
Jruns s COy
Y )ldges Y 903

FoX o sedfai e oaldind ()5 5 uali aine ()l sic 43 ol ) coaiiS w53 sl 5 580 ) o5 8 alS

RS e 2l sl ) AL (B 3 09 I ek (AT L 6 4 () 020 Yk g8 (5 5L (s pd QLS Clllas (il
. ? - ¢ ¢ - . - . - . B . . ¥

. ¥ VLgJ.L_u\ ‘;)ﬁ}a‘\; ‘L;A)SJSLELQ LS‘)-‘SL.’)J ‘UJJ-‘SJ\ uﬁ.a\_:c_.majsibbwm, 9;3&‘)‘&1% Ye¥a

IS a6 iSL o (s S (el aie
A0S e oaldin) Mald aniiat o)y L) WAGS ged (S (SiES 53 g Mt olS 45 i o plodl Nl 1) jiagid Baes sy

T VAR HOHSY | o ool 588 1038 o pitangts ol 5 oS gl b Lo 3 (el 5 o sy 51 el

)b Rl adal )y 5 SL o s

, )
9 (a ool 28l g (5550 s

sl s 8Ll i oIS a6 SL
P F oo ) oS it SN i 50035y I3 Ll b A3 i3S o 5iiaogs o ol Sl a8 7S,

9

o3l b ol wlen ¢ 5,13 @ atyjans by S bgilow Moo 55 dtyjons Lo g 3SLy ian
QS o Mg eS| iiwgid sld 1> OlalS wiles G gtk e JI o3l 4g5 4 CO,
W9 g0 050l 15y ST B ytaogid sl S

Sl 63,555 o638 i 150 amS T a 84S5tngid a6 S 5l )00 (g)S
losySl ol sl Jdg e Sl ooy ol Syttt 8355, log)S 5l s g
2 S5 e8] )3 9 el a2 0035 o3 205 3 ol S o 0y A0S
3,55 (ST (s 9 Cusl HLS (35S0 ynels st (63,595 (6l S y3 Mo .l T §l ot
S o 0lat] Mdlaw (yigpden Bls (gl MO daas > b g iSh oyl 5l e o sl
IS 0RAS E poreSS Ay (292 9 Canl 2 (55 Aedlg open

258 S ySh ) g ¥ 28]
£CO,+\YH,S+,% — C,H,,O, +\YS+5sH,0

AR


Dina
Highlight

Dina
Highlight

Dina
Stamp

Dina
Stamp

Dina
Stamp

Dina
Highlight

Dina
Highlight


F oY osaeifasl (oo Cmd ag 1) 258 3 )50 S 48 Sa il 534S ) pea 2 LK)
\G~V‘)}4)€_ml§ﬁ‘54wﬁ)\ \)JPMAJM‘)}.\UL\Q ‘)J&\c\_\;\:ﬂ_&_}

315 o 515 Same o3le 31 J185ke 0gs 13 et L (1b3LET 1)L 5LET Sl i
S (o yriogd 5w OLIED I (loged 5 5008 e laSily o I Blos] )3 Fhmgpond
LT3l ()% Jo 5 (glars eSS o)l i oo VY JS 58 i8Syl SB35 30m 5 eSS ugldl slas] >
P90 ) Ojgded Sedlgw

sl slopyS 3l elgl abj sla S g )Lad s L
oS dapyS ol a0 10 .05 )b g2 g Ll o
Dyl o Camddsly 3 3s luST L 48 S o 55 00 iS Jiiluguonid
Hoslo sl (4l 3L )90 5551 chudlgus gyt
e e e S S S SIS
s o Lol 6y o ST oyl S o

19 &S (g0 3 9 NS o ihuwgd )5 yaa> 53 il () Cal 0AiS jiungid
3590 OS5 ¢ I dlge 5l ki b g Amd o Cawnd 51y 395 (Sl dunsd jns (LlS

LlSel VY U

.

3 a8 Gl Sl g jiwgid 4y 3gamee badd  Saxe oolo )| uﬂEALo ol ]
6,5 3959 S0, slae] ;5 BUSa)g U SaiiS’ oo o0liunl 595 (55 5]

s bl o weldl Blasl (lee )3l xSbjl gl wuild o039yl
AenS1083 1,8 3 5 4 3LS gy WSlgi se 45 515 dgmg Ll j (slailiais
ol Sy S 31 (6 bms gl Bl Cywine 53 cyitann s S5lan ST 3000
S Ly5b cpl Ol (68 IS 5Ll )3 ey Cuniog bl ldieitsls
Sl 00 9y OIS (5 50008 51 S o ot (S 5 S

My e dlge 3l (Jolge sbs sl 3L 3590 6531 < oSt i

G685l S o basSlis al) pesgel a8 5l Ol s sla gL

2 se J)Sg a ol ead la L 0 S i sla i) ) o)l g pe Clasagi oy dean Gl g
FoYalaa ol ddlinl 3 g0 oS0 " G " st L S la | b o asls akie ) " " g 3l g ) oSa TG " () s

" oy i o
535 O T3 £ 99 0T ()5 Gl hale coalgl 59 il 5y 1 5T Ble s 45 AL (1
FOW )
GUUTY |0 &35l & slens iyl @5xing T ol Gialopmsgandly G2 )b 51 o (LS (0
Ogdige Jiiho
@S (r



Dina
Stamp

Dina
Highlight


N

S 398 (S5 59US

Cumylarmo Cuanl 4o 5 b Slodni Lty 4355 B o Sendly 15 b)b )3 0SB U
dogyst B 31 6y Sl ormslio ,|Saly lo Sy eyt 3 eolinl 5 1) o Lo
S Sy Mg 16 9lid Gy Sl gy SoS 4 0j50l Cal 35 LB (gla Sradly
3 3l 8105 (G lo 05 0)5 3)ls LIS () sl 00 (e oS A B0 b 4325 LB
Sl el olS @ (6,581 5 dlge £ 95 oyl

$,5 030t Canngy Lo L 5 0ol 555 3st Sl st (S8l 5] i oo 655>

$3,5 o | iy NS o g 51 o0l g5 oo U

$3,Ss ool ]y o g oyl 155 ot e b _EMS] 13351 L

oab e sl oyl (A5 41 310 0155 oo 5 s oo Ll o 5018 0l b Juad (] )5
e el U 6)9l3 el )90 5


https://www.roshd.ir/112216-7

F o Yol A ol (SIS [ Tiu) (5518 oy 3 0550 43 b po 60y 5] 3508 Ly 3 5 Tl 55 J3NADH GLS) (3250 51 3 50 2 5
\°~VQ\JJ$?A.&Q§»M cQJ.)&)Lm Jhﬁ&j}\ oddy (S sla djﬂj}o J.ﬂj.a c&Jjué G ) e\JS B
FoFala ja ad (Sae sk Gan o 50 3 Flen ) s 5lES Al 58

‘@%}é@&)}&mﬁ)b‘)jﬁ)ﬁ

S5 AAR0 96591 Conns 5

Slost 90 4 Wl U Jguazms 53y oty § 05 S5 )3 Ui il o0 45 gl Olod
Ol 331 a5 b s dwd Cpl 31 g3 dlassl 3 (356 Jelge lade 53, Sles jd WS ] 5gd yoxio
9 g0 22lga S b gl g 3L (30 sS4 il 3,8

O el ) 53 (st C5o TS ouoditen 5 6918 Gy (sl by 3l 0Ll ol
Slagage plw sbrasly Jsld g Olusl o 0 JUS) iy s bl o35 a3 olooygl,3
sl gy OgiST Lol 352 s By Sludl sl (35l gl o s ST sl oolial b g o3
Sl i oo w368 1315 o Ul sl 03,5 s lsly5 3,118 g bl dnaoss o 5855 el o3
Ogayn p3lo Gl S b padlss o 1S (12,8 808 ooliial (Sludl (g Sy sl
2 oS wald S hasl 3]y al)d ol Sl plad 3,13 900 (i i Sldl A2
A o Ll i, oyl ol po b llas ol

3l odlial b (165565 N guae 9.2 9 g5 13 03] dildiairgn Cullsd d5ya 4 Syoboay
295 (6 ygUd Cunny j o5 2550

5 065 (sl «S5f udien Sisle (2l (09) 9 3,13 0328 sl (655008 (6513 Can
Slesl) «Sojed st pole Wilo (4020 cale (o )3 (6)9l8 Camny S 0023, L
2 y9S S 8l lgis sl O 0658 Cana lgly3 510,28 3 so 0y i psle 5
ol 03,8 5 gt (Sl (b 2 oien Syl 5] St g 2l 08

(5 39US Sy j dxd U

3 odliiwl b i (sboodyslyd o (3 Sy Ao (6 pua5d SV guao A5 1w (559U S
Gl 0y93 pl s gy po iy o) 8

351 5 S Lo 3555 o5l g lolial i Sgns VS (59 s
i Yoo 0)93 yl 3 (1AL e g v ey 3l iy a3l dlo (50150

Ozl s s 5T 1505 )15l 5y 6l 50, S 31 05 J T boygd oyl 2 0w95 (6 5glid Cumnnd 3
Mg gYL Sl g yis palde b1y s LSy olyluls 3y Sluogas e Mol 5 0 b il

\—Biotechnology
v_Genetic Engineering

Sl s

39U Cunj S Ls

Jd ) aliseo slaaslis 4y
(P8 Spb oliad 9K
...\BIoJ)f

O bebpead Sy
Koy 6yalid Gy sloas Ly
5l e le a8 slools olazs]
£6y9LiS (6 )alid Sy 3 @
d})ﬁw.) ,_)Lmbf)l d)b)—."’)%:.’
e o

(S b3 Gglid o 52 5 @
Siyaund Sl lil 613,000
SPB S g plab
b i ynsLs®
& 9 xSl iyl
G )J@-”'-" M o

¢ a6 yalid Gy 1iudwO
Flwo 33 0055 Sl g g0 3 o0l
iwli).) d)ﬁl_i.é u_u.u) LF’—‘ ([ J
5 2bpd slaanld 5l 04

& .Sl sl salaiu Prrew: J.ui‘)ﬂ Bl

‘:~Yp")y )@.:[

ay


Dina
Stamp

Dina
Highlight

Dina
Highlight

Dina
Highlight


NI A

- o ;‘G'VJJQ‘)Q_&?J}JGAQWO‘GGGJMLQLMJ‘MSQJ:\A.J‘JZ‘):ILE\A&}"Me\ﬁ)ﬁ

> =

Fo¥ soed s | G350 el gLl Al g jaals je ol

(Slaabad S (wndinen 53 Sl S5 (i s (3918 S 13 o Sl g 51 (S0
axkad o0zl s a3y b ) 53 b e Sl Ko (slarsly 4y 8 Lawgs axsly S (b )
S awdie By 3l &S (gyluls e o Mis Cio )10 9 (S (5 pscwd o by
a2)S dizgS " (Il (S0F AL S |l sl 0 (S5 g 5l s> S P )
o Sl (K55 (9 Ol (sdm sl Lol tads g9y b8 L lal (o) ol
b 3l il ol QLS sl Jlye MaensyS walyd 551 lygils 5 OLS e 015y lagage
1S 4S5 Gyguods g s ) S wdige

Uil g3looslel ¥ 133, 50 o (sl b 35 2 yetasl Y ogllae collio b s yei
sl oMo (gl (1392 plas: o LSl g (tunw§ (oal (8485 (gmyye =0 (5515 olS W5 ¥ olS v 5
) odl gl Sl L G315 oS G g iS58 Canojlaomn g

..\mswouﬁl)&lﬁdﬂljlu@ VIS

- -

RS

S olS Seudgoy Jse

S35 i S o

"6 (53l dilunon bs509:51 0455 ol Sl s a0)5] 18 95000l Mg S awdigacslanljl o
b (g5loilunas )3 1365 o1 (Sl dilamod | ol iS5 g 15 iy L S cgllr 2080 o plord
O S 3lw dilunod JBU Sy g v g ai a3l g )8 5> (hlises oyl il b (85 85l
Sy Slg o oS Canl (a8 (U 51 (6L poolie wdgi )8 oyl 5l B 39 oo Jiiio (U juo £
2pS 8 0ol dyg0 dalllas b g oguasy 55l S Adg (65)sCuwd

358 5ol 5 oy gk o Sl

W o351 oyl -39 o plol 203 5%y (S 09 35T Aliasgs IS oyl 103 31 (glaskad (g5Lwlas

\°~VL53_'& ua_d)\dj\‘)t#ng\j)tgddﬁm Galud gagaa U 5 Cul JL\E}GC‘}IDMJL)&‘)J?;I‘)J‘


Dina
Stamp

Dina
Highlight

Dina
Highlight


uuﬁ‘uu)m\&ajwm)uwfdu)LJSUM\JUY::MLSL@_U\GJ\} LSl sl sala Ll (4 amauiﬁﬁ}ia&.g\.; o

a¥

ool s e ploal oyl oyl Aliasg 4 il losf (gl &
G g pasi b ) ol (s35lSy la Iy Lo
STA%“ATZE G5gilSy s i JIFECORY ol Mo im0
i o 3l bl ol JIgi ol e o g luoliss]
s Cuoww 93 3 B> alsy 90y (slaageilSy Jlg (EcoR )
AP (st ol (S35 Gy a3l ol 9 oo 0lgS Oy
3 (ool e 13 55 oo ]y Ay 93 0 1303l g s
o Wl sy ) il o 4y 38 35 o e B JySye
3 et iy S5 el S o b oS! O 0 9
(394 Sigy ol (§398md Sy pogMhe > J3ge
3 oolliw] g oo dtwSils 35 yanseid ddlaie )0 Ud didsy 93 oy
o S o o g oliS el 1, b ot by (gl o]

doye oS yigh LD SS9 JBU 4 By aalad JLal
ol (G5l JBL 400 (65l (6> dalad Ll o cns
5 e 5018 51 15 1385 sizd 53 sl g 80
o JoSUgo ol 3 (S gl iS5 O 31 it 25155 00 5 551
(S5 JSlgo S Sigd £55 (5 el (58T 5l S
(sm2 5 B8 S 09y Vyano o sl (5pl8 )15 5 Sl
Obye pgi) 3l s S5 s 9 3)]3 2929 Wnpesio Jio o )8
O Aab o 55 SeS (6l a6 |y b Spd 5S (5loislon
Ly 0gmg 63Sh ol ppld o &S s ooy ol
Jl g 13 305 )8 Siod ;5 Cunjob & Canglio (35 Mo
o b bjae aisb o o 29y § Siad 4y 425090 (51> dalad
e D9 0 (SHlwdilon 3.5 45 5590 (15 (Sl (g3lwsilon
o3 6yt e ool Sy laih oS 3 o0lisas] Sy 3l oo
Sy Lo a3 dy Aol Azl o3 sy
v oSl S chly Sl 3l slodlw b ¥ S
s sl iy 51 (gl a3 o L3 |, BCORY (o 3]
Ulg5 ol (6xShay ol (5 i i b Caanny b 4 Cnglito
Slyodlanwl b goniiS s (63lgo ) laCuwjdlaS Lad ol

\—Recombinant DNA

GCAGCTGC ¥ , YJ\JF(O:‘_',\; P
CGTCGACG
g WS (adilie ¢ ) IS )3 padi sal sl gleil A daa i L
Fol)smedfl ok a8l an gl g g0 ol il (63 sdud
car ' TAACG

GCAAT TGC

oyl pasiiolKls
G-A-A-T-T-C

C-T-T-A-A-G

l

EcoR ) jlealiwl b
G I—A-A-T-T-C
ol Slisl
C-T-T-A-A—, G

ECoRY 33l bawsgi b5 JoSge Y S

Favalaa s Zuly QY g 4y ol paddio gla g aan sl
28l 02182 iy an il (s sl 2l 55 i )55 Al ()

?..3‘).1‘ AaS ol e @ Lol sala ?i)j Uit sla a&.ﬂ; O ) (&_\

E\JSsMQMUQﬁjP;MOﬁMﬁw&AJﬁgu
fcund 03, syl (5 il sdipmen (sl oSla

TCGGGA CTTAAG TTCGAA
AGCCCT GAATTC AAGCTT
() (v) )

@&T‘I‘C GAATTC
LTI

ALivvo

Espiolile
Slwsslen

ol 5 S S ) sloslu g ¥ IS
I S Ol sie 4 O DU 258 e e Sy 3 (S 4 sa g
Fovala jafs ol saldial (S0 5 pwdige ) ulic (5 )b 4iliad
S5 055 3 Jiase (3058 (g | 35915 ga) o5l S
¥o¥saa€ g jlwaiile


Dina
Stamp

Dina
Stamp

Dina
Highlight

Dina
Highlight

Dina
Stamp

Dina
Highlight

Dina
Highlight


F oV seeh, S e dlagl 1) JaSn sl 53 G . gy S aa il ccSinn 4 00l (5 o (slia Juall )
a2l (5 8L L )3 )5 (o0 (lrand A s Lol yen g_,—vbé Sl by 5 (S S ol SaS L (S (pwdiga )
o
a5 sl S o) Fof o omedfasd o dias ad (slin dadad 55 40 S 40 88 (S § (wdiga 0
RERPCRISTT r‘ﬁ)"\ 53 (S § r,,)b);uoulc\;.\»wu)aafs)ls‘_g;b)ml&M)d»w)a‘;ﬁsu’l VLR AW RPES
Fofigon yu ded e Silols J8L (sbs o Hainyge (Jlg (ggls (sUd dalad ccuSyig (b S il o
a5 s DU 434S 5 S a5 D9 oo o3l 0dimd iy il =9 3] 390 (SUd axkad (gilulas (gly a5 il
A s | 2 S s e 43l b g3lulis 55 a8 sl o] o b «Kiod 0315 [y (sl o0l 5yg0 o 35T duisl sl
Fefea Sy Gl o odliiwl Ha55, g0
o (5la) 93 ()15 aS WS o a5 as (g ashad G |y o oa 3l b Kiod iy
5l Slud s 4aid a0 (b Jlail (gly )15 sdiune (sloal 90 5 ()18 (SUd dalad -pizmon .l
ol 1y JoSo (slogtl 93 ymr yiaw] (§39id B o 33 oyl -39 0 03 Latusl (o JUail) 51K oo 331
(¥ JSC0) 29 0 4185 S g (51 (il y3 04 (6138l (35 9 JBL (sUd A gao 0 .05 oo

(& ()l
)t S ) () i b Y S

Olyre a3 b g ]y S S5 dlyo ol )3 103l o i by a5 595 (512 193,53,
38Lie ) g dloel 6 38Lis 6y o)las )3 il yolaie yl dy (B JS5) a8 o Jiio (68 Mo
255 3l (o dlge bolyon (Gl Sei b g (o8Il S SeSL Ul 0,

S w3 Bl |y i (61 o 65T At 0y s codal s dy e 5.l
g S o 181 6, 51 SKgd S il 6y el oY il

@ oS Sols
OO0
- iiﬁ:@@é} -

Polayl3
Caunlio CuisS laue JUJOMJ)b

oSl So
Obje aisby Sy (sbd 00)S 5)le 0 IS

a4


Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight


CuS Tagna 1 (il [ 5eS) o 3oy S8 S nnine (sla (55U 5 6315 (sl AL (5 Slulin 4l e 3 6§ i 2
Fofala A Gl Gyl ) la

3,5 o3l g5 oo sliso (slb sy 51 cdlimpo ol plosl el 2 351,35 St by luwls
ol b ] Lo a3l & Camlio (55 (6113 48 sl | S 3 o0l o sy ol 31 LS
6l 23S S o Ay by (g5l Laies 3 ity 03,5 €l 31y Siss (66 g8y 3]

(5 JS) B9y 00 o 3l asmmo (i 53 Canwpdb s Sl s as S g5 (U 4518

sbasl gl cuis o
S P Sld 9 bjme

Sily glasl glule _5 ISs
w.g).;y by lyls

555 b il rimen Lol o S5 (e pu b 5315 oS cunlio bl )
b () Ay a5 dgis o dis s (g3Amte (Slaaseus sl Lol (el 5| s Cygods 5
5 0o 3l o3l )15 (6 )3 6,55 ol 305 ol 9 S5 oy S
28 o3l 0 sl b o3ygl B g sl el 51 Ol o
Sl dnyesee Jro (6503 St Ol oo St (i sl g CEyin L ojgel
o AJs5 b ) ol (sla JsSJse plio g b3 015 5 a3 ol by (6yls o> 5 2LS
o3l 1 s b ol (ms Sl 53 i oo o0litasl (63,118 5 sals (155 bsS Glunl (¢l
ol 04 0yl 3)lg0
F oY a0l e U L (5 3t adliead Jal e ) S0 Al 53 ) alse Ol Sy
) SIS 5550 (G SI 1 g SIS (7 GSoiSd) (S ) oaliiad (@ o283 (i a3l a5 a3l oBla 5 lulad (<l
str—" Forioame oVl a S aas by
,\ ” 258 (on Cdly Sy M 5 Sy 5sla 5L ¢ b jled CuiS dama 3 ) s (Al
@ 0 o Sl oad (5 8L (SaS sl (i ald v da gy e sl () (i€ dama Al o (@

s


Dina
Stamp

Dina
Highlight


FoYola daed e odliual | alids L8 s 3 s 30 cla oy g a5 50
F oY osoed(2) 00 SQ)fuma il g g (oudige SaS 40 020 Al g (59 8 yi) et 4ah
Fo¥ioo i anlie b (8 il L)) 0l g owdiga boddi A2l (5 8 i) (g g9 da Cullad
oM Al s ) ) Sq el )

oo oL deala J 58 ga 6058 i) wbsu@éﬁww ks)?t‘é

ol o yeifa el

Os8 Al b canda 5 8 i) audlia o . ) _— ) i ,
s 1 oia sy 4 o 4talu sla 03,8 Wl )3 |y gy 6 (sladiwlgicel I 3 elgsds Sl s oyl ISl dds (sl o,

3 ey Y gy (S asdiga 5 P b Moy O 2y 39500 9 (B0 o (8 (Shg )3y yolaio il 3l i oo &S e
Fofala i ol aySles gl lo JolS Colis dojls g o S cpakig g ow ko O 4245 Sy (i
i 4aead Al G 58 sl al pl (G il L 5 g5 oo Sl ol ol yeSe
e s o ol o e \Jw Syt Gl (xealo :gy b Al ) Spolginel Wi b S5 5oy )3y Jolio (3 puis
(g b ond 2l G5 20 e (@ e . . o
ec 1n u—”—’}‘)ﬁ )l U:Lmu»ou wf): G 9y gg\: ) )‘ (o L)""”“))’ JAL» J"‘?’u" 9 s );oa);;..s Odos
bl Sglite sl (g 4 by o sl 0
dom 3.9 gy JoSVgo iad S 53 i ey sl S e duaslgivnel JIgs )3 i il oo
sl Sl 5 Sloys Moo caliseo G8lanl b (lasdly yoass (sl iy i D9 (O las )3 yusi
e 53 3890 ()b 2ol 381 4 g5 o L (i cuotite Sl 8 50 Ao oMol 9 i
.D).{o)Liblo.)Loui'.\,g:d.gJLaSld‘ﬂm}}j&wsuwls&swd)iﬂbuﬁgbé‘ PH ;055 90,5

W (39,9 (5l w153

ol Lo)S Llie )3 1) gl (o)l Ol o (B ot Slo by 4 (aliod L ojgpel
cstsSe (S s g nia (Sl Casges SV slod )31 3 (63b Cupmnl g 9090 04l 31>
290 % pegasd (S ly s 00,5 S 4 (Gl omizmen D9 o0 oS STy e )
o3 oo 1) b sty (6ol il 33131 ol Jlie ol 3 s ilo S ol ST

lakad oty ol gl JsSg it i 3 51,181 £l o131 51 45 o ) 215 V]
5 s e wlio ale ixto Gilises (gl iy, Waydlaol 1S o 4o (2SS
ol 398 oo plogl YU celalod )3 ixio 155 Ty 51 (6l 515 3,8 Imotingsd A
5P 5B G (Sl gy SaS 00l 015 gy oS il )3 )luly DMl 3l o0l
1Sl oy ,imlS Ely s JsSgo ol 3 o0litas] ol 5 Seme Lo 5 s pilio slagDoel )55
30 Gl 134 Gl a0l D oo simino (650500 il 38l A )3 g (0laiBl g a8y
ol el 5.8 T clbdatia )3 Cusgdlo S (sl g,y Mo 3,15 353 o 5 s polio ;DI
D)l5 Lo )3 hilde ;5 (6 ptiun ()l b &S St

b omfign ool (B Sl (ol olKuasd (Sl (3090 ) g8l &S )l 3k & 2y9,8 )
ol ol e s (o (9,80 5l 1S Jloas (e 29 o i Lo S cwdins )
5 9 (g o itge A8 S 4y g o O Cullad ilS ey 5 JsSge S 50 s
S sl 85 Moisn e Sy phyd Slossaliadl JI§ el gl 30, 2 I3

o0 4 s )81 gy A Clled s ()2 o )18 (6,500 Ssliisel (T s o dlgial
ay


Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight


Foraia g gaiS on soSsla Gl aaale 5 Sre il sla SR 5 438 IS ) cpandly
\;~Y“)j_a‘)€_mmuuju\JMJ\JYM}.\S\_\&_\Q‘)MAS::J\AM\A‘)yﬁa\‘\_\;\_\c_\hﬁcﬁi@\)d\muﬁ;hﬁb\wﬁ\
= i o (Slepd Gl 5 ey Cullad e ) e e anda Grendly 3 L g 8 ) Sedila (lea Aail 4l ) yasd alad) U

. . ; . Foviaasd
S35 3 ()l b 3818 o0 5yl O Crizean 9423 (oo 8] (crailo (B 31l 40

25 63 Capal g o o3litl g3 (pie 4y 45 b B e Vg o O s ot il piee 3 n

j . €A sl 5) anmale 438 5L (sl
SySol> (S5 995 asldl 5l a8 Cuwl oo sty il yd S aisd oS oD (oo 1oVl ¥

A iy 2 i ity B azmale g je i oSS )3 a5 JiSas bl S n
Lo 595 Syl g5 oo g ol STkt ) &S 395 oo ool g €30 i « s 5105,
Atalol o))y Sloys 318 oMl L9 o0 41328 (ypons Dy w231 banogs (s )3 el yglots
el o g 1 65500 Muslginal L cyransdly oalgial o il sl oS L LoDl )3 o

.39&):.&,3&]‘_;3[4)3 Sl g (Slowdl Culled (log oo &S 394 0

Iy ssloin] g (oolasdl (eVb ansm g )loind |y (555 gylow b ol ey Cdb oy s 3l
Cungy 500 41 3L5 g (Sigoo Sl 85 08 0 ()8 S (o0 o2 gl 0315 9 Lo )3 2
¢ ;io/" S g Carag uLCd) L 9 Ju.ul.» Al 99 WL.A Cuwgy odS1anl <\.>ul...’> ML Ay S99
ol 0 Coll ] Canwgy g g CBL S <ol o yigs ol S jlows s 3l Cawgy Cuibld
o390l yl3 |y Cawgy (sl ais b glgil &y plad 530 1SS Sblgs aS )15 399 ol Cuvgy yd aS
Dy oo 03laiuwl d}y]&g@é}o)ﬁéc\g asl oyl 5l CAL cwdigo )
Ol el (gly aiS o Cullad 30 Liac] Wgw 5 Mg dipe 50 (Bl pwdigo Olaasuo
S AY (3Ll (gl gpas CL 5l wdipe (sla ybgy SaS dy AlgS o 050 51S (g5l
2S5 cannlie Cannng 5 69y S lagzes (o 1y Bgpuae (slaaisl ¢y, oyl )0 058 ool i g

(Y So) 258 o 055 00 ol p183] (g5l (gl |y ot Bgpint g

S gyt 3l iz Y S
(¢2) (rub (95 uSe 1oLl
5 (lwg) ((Jbusd) (o) jogas
gy Load asli bgS gy al

(Cunly) dza 9 3l dmy 8L wdige

13 lezenle slbasl asle slasl, ples sloasly (bl wiite 5 (S5l aEL

31 83yl90 ey 3 D pren s Bgd od 1SS Mol b g Sgis o iS5 oS o &y S Laysmo
o3l Wb ool slaaisb b s (ool (sl o Kgd oo iS5 gy a5 (gl mlio
P &L ool lasl s Sgyd glasl odg Gled (w6l lasl WS o

aA


Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight


a

FoXosoedaih ol (gl a3aly cxipd st 438l < glita g 5l 4y 5 S0 2l 55 e 4S e ais

FoVosoednom el ) 2ied (e dagl O s3iul Jae sl b 453 jlad 31 4S (s 453h 310 se 50

Fo¥osedfai€ ooy e b il 5 Wy il Calisa o530 4y dlly (sl (sl 8l ) S alaS ¢ uy0 QIS Ly (sl
A JS) S s a5 L oglia gy iS5 5155 om 60Leis sl g oo il o 3l

Gblg ol laslh A S
line gladisl 2yl S99 g 1S5
b & b s LUl 50 9 258

S, bassl,

Lo 3 45 55,15 g3 (o3l clbarsly oy cilises slacdly ) AL (oobiy (slaaisly
L saS axsl a5 Sigl iS5 1505 o 08 (63l szl Jlte (lyiey i o iS5 i
S g 59ke5 (S5l o <)ooz,
5 55 159 S 15 ol gy LT U lous LsT IS gl 520 ce0lits syl g5 93
B 18] e lo ¢S5 (S5, 4y Al oo 45 5,15 S s el 330, 63y ez,

Ozl 320 33 Al ool slrausly
kS ﬁ
- f %

A -(LI_I_I_I
‘NP @

- . o

s sbasl  cbasl Coasl, Sy clbasl,
Slazealo T

Oyl 20 g0l sas A Ko
ke edly g basl caliseo glgl 4

O Ob bl den JSis @ B ks glaasl s 1 dwis (golis svasb

ol i ST, LolS i Ky 155 oo s (5ol ot ) ]y )3 51 4Ly ity
() JS) B9 oo S 55 i il 6l LS5 6Ty 081 S (5l 5 s sy


Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight


FoVosoehg oaab i 0 sla a3al g il 43 2l 5 e Y a3l sl 43l 1 S e
Fovala dad phy g8l ale ) ealainl LUy S (o jlan adde (Sl g Al 63 (gl p ela 22d Julad jaee (3 S 0l S
Favala afa el jplaie i G gla 4dalo g 53 40 a3 55 e W a4l alaS Y gidl als ja o

13881y Amarsly 15l da X5lgis 45 Sgib ks £14558 s 155 s 39  lmdisly i plaslel (25 A3 nm A Sfila ) 8l g 1 el i

Seilo yglg
oslie 5] ooldial b ele ol iy o 0y00 Seiloygiilyn L 4y (cole ] 8L g (g (wdine
o 5 4355 5 (63l o sl (S (6l olive 1l pole g Ll ¢ oy ¢ s Uit Can
O A5l (6390 )3 W yign gy 53 (soto A Sl jgilgn S (0 @]y () slavodl>
Sl 52 50 Jelss 555 5 ooy 3p8as g ksl ey syl csimpans it (s
5313 gy Sglisie Jalge 903l 5l ol par b aS sty o ingi ol ()l ) oo
o3l 5] wgyes cctsbons ol Jole ol gy eylamrtale Ty il o Jlia S 2950 a0zl
O s g 2lllon 2 Bg,S TS 1o L eyl )3 o (M JS) sl (2 6l g
Lol oy Ll oA 38 STl 4y g g o313 3] sl o obigS o 345 (4 oty 4525135
ol b izl g Silo s gl 31 (Gion b b 0 yRiing 5 3,8 SaS 19,8 S gyl dy 436
dad oy (Sl g Aoy gy 3)Slos 0955 b b3 1 Ggol B olaenioyd 4 aosls oy
oM Silosiilsey culplis simd )8 (rdlol 350 1y gl 5 S plaS oS aimd el e d
el gly ooladdl sl ia ialS s Gloj 13 psnddyo 4 dodld Julod e (33,5 0UsS 5
olo s o503l &y e )3 Sy 45 Lo ol ol 5 ooliianl (g0 48" (g5l 3,5 S 35 s il
o yized Sloyodilgn 3y o oy Jo iz 4xisdS ) ()l plocl a8 (g3lgy il Kl
o3y (xBign 9 U3 (o bl anseiti 30 9 (55 S oglds g sl )5 (sl i oluliss

Dy YSen B dyple pl D85 30 Wl dS (6 sl 03,8

V- Corona Viruses
Y. Pandemic

AS eSS L dzg_uj e\;&\ Oy
AR RTN

Fo¥alaod dnsia W Gl g gy (o 03 Siila 58 g S8 50

ple D) sl Gy 4y b s je udige sl g plaS

¥ oV s eiT g (o o Sl sl

oS el (ol (5 lay il Sl i s ple SS 4
\G'\GLSJ_.& u.at_\.u\ o odudﬁwb u_iﬁ

by slasl (@l V. S
e sl glgl don 4 Vg0
)JLo.uo (Lmoa)i 9 Cas) RS 5)39

Lgh g
slassbengs (ooln slaasl (o
O O sbrasligloilay gy

g o oo

& o LSRR

b osalie )3 bg)S' pogpg VY S
(o) Gy sSsgySn


Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight


FaYaa g Gadsd caoaly JEEI k02 ) ge olS 4y (5 o allisad 3 Gy 5 (5 Jbulan (558l ans Il (il 4y slie o8 2 55 (51
F ¥ s eifa sl oo o S e el 43 Ky el 22 Jlad o a2y 348 (5 S (5 S8 (oams (5

(S y9U8 Cunn 5 s ld 15

ol (o0 09T 03318 Sgliie (sladine; )3 (6)9lid Cmaj baod (o JluiS 348 ygbo len
35204 oyl Lo sl 5055 s Dgu Sy ool 85 L ) 5] s om 555 ol

S329LS 53 (659l Camns 33,5

B S Wile (9laS Cgae )3 (§pSeiar (i1 Cundlys cpg 69laS 5> Js>5
13 b pble 31 o3lites] < Jouases £l S o lronid paass 5 139 5l o3lial 1S sl 3
sz )l o Blss anlis 1S o el o Jso0 ol gl 1 a5 s (1l 31 5 (39l
Sl 0I5 s 030l milods 555 lye 5 W IR )50 5 (55 £95 (S s bagme (555
53930 b lgns (gt o (Slagyglid bl cplpliy i Jugio (o) o & SNgumzeo ol
S o dioy oyl g0 1) i CMSe

adlgh gy ol At ] om0 )3 pglio HBLS 155 6 5lid Cuna s 2y S S
55 b gy 5555 b 6 S5l S e sy a5 ilS | b i ] G pno o
(=5 295 iy ) slelopo 3 6 Sl S il oy RS (S e i o S o
o Jlsd oy (s )3 JSge oyl -l Jldpet J5Sgo Oyguo sl oS il o coms (3159
350 0 31 6381 53 S5 o5 o 0l 12 20 0ol 0

Jlb g 40 epio )5S Ay 13 59250 ilyS Sl pbicos Syt muisi
Do o0 0y Syo plodil juw o ylgS dlg) (sl disly o 56 sl o JIed pan 94 0

3 o 5 il (635 2555 5l e ol & bsrye 0 Il (8l pglie olS )5 (ol
«yd oo polde olS £ g5 i gy opl b 9iST L3gi o0 00l sl ya55g0 0LS 4y (g5l diliners
0598 B9y (9)¥) JS (o8 By a0 VY S 3 ol Sles ol A5 bgao g iy
0Py Bl Canl Y site (gl (bl o C8 ) 32 3 Sl ol iy S o Sg ey
5918 S Lojgpel Canl pne Cunlazmo (gl o dbj 03lial S (S0 31025 503 1,8 s

& 4y oL 098 (b odgll VY S
Cuows) Wl olS > oo it 1, il
5 (bsg) 0j98 0192 4 Sl agyg 3 el dmd o0 G 5l 0395 (19)3 42 0959 Cuo ) § 39y o0 (2l 0 polde olS 1,95 3l >

b il ashe (B 4

o i Ll 03,5 1y 2lS (6015 945 Baiy £ )50 (bobyoms 5L pglie (sldaty A5 g

(C,w:l) w.u) 039J] ol.;

\ o & 4y 3l o s ol 5 Sh a3 ) e Ol 4rdass ye 05 1) el 4y a laa olK A 53 5
Fo¥ga,ad aal o sl Jlaiil ety ga


Dina
Highlight

Dina
Highlight

Dina
Highlight


@

( o

uy g

SiliaS aise; p3 (63bj slany 5 dandl plyy 13 polio (lalS Adg 1 ogMe ()i Cuns

04 S o~ “i“’) (sl dmuf‘@) {’l’.‘;l by CN‘%‘A"" u.glj.é ui"})‘ u‘*")s' 9 L‘“%" )
ol (5,53 ) S oyslisd 150 31 55 o LS Cile 4y polie sl5 SLS W5 .o

S5 53 S gl Sam3 3,2,

5 Slog oSl 35e 5 cinkas Slagls 15 Clods LS55 b 55k 15 A )
g o0 antd Sl milio 348" poliie (slo0ygly3 BMS 4 clag)ld -l 31> (g5lgyls Camin
S5igm 55 6395 (ol Lo o8 Col g 1 (S gl S o 2ol ind (sloely
M35 Olgice B9 Lo jlai 4y 1) J S (pdgenil C8L )3 Alwgar i o ) Sy g9 b
saxallis) 31 0 (33,8 Lalls 5 (illies edgnndl asg Lo gy 3 53,5 cymeblyoole iyl &y ol
ol S5 gwigen 3l o0laianl 303 gy ol 5 o gl

e JSlge 3k ly 0 15 o Sl g 35 52505 0 33 (55 S el on
i Lo S50y 4y 85 sl oy LS B 5 A (5l plb s sty Ly oBsS 550555 93 3] < Jled
5 gm 45 s g0 ey 5050 S oty gl el a3 ) ki

CE)»?U)
Abyes)
COOH H.N COOH

AB)»?U)

H.N HN COOH

Y Y

By B3y

Oyl O

I b g Consl (it o 8y <SG Dyguods (19098 il 00 VY S0 )3 &S y5b o
D950 s Jbd Ggaye0 4 Copady ey JIgi 5l cis o

O] 4 S8y dgundl ods (S (qwdine gy s (sl Sl p3 Al o oy e

S odsl Gl VAAY o )3 350 cad plosl (65l )3 (g0 y92 4 e y9 i s ey eCanl S

P A S hugi 5 0I5 (dgudl B g A (clooyizy 00)5 j0 sl bl Oygoa Us Jlgi g0

Fovalood aeo sy GVl s s ) Sl aasia
T b (s gn b aad (e LS ) Cl pael) (958 Ui ¢ gl ) (<

: falaaliaa 7z 25 (@
aile oo pmsdl s (5503 L 25 e ansDly i) A4S 0 )5 el A58 D) G s O (2

. o .. . o _ . . ediga gy 4 Gl gl Al o
oy malalS (Gy90 9 (St 4 pglie (LS Mg coglhae OlalS Wg (gl ) Ml 51> RN ey

0258 (cad Jiiie (5 8L 4 0 ) alaS

FevYalaa

QSR o) Ol iy 0
A0 1A (Cel [ dsnS 5 ) s\l

T;~Y‘L5J

Ol s o ey oad aial g i
A sy | e 52kl 8 5o Gl gl

JJAAJ?C D).A}U) u..\.w‘b_\VJi.w
Oyl ) (gl i

¥e¥Ya

V¥


Dina
Stamp

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight


Fofal 2058 e alad) lee da oSl 5o S 3 uige (35 4 Jlad (al gl Al Jal je ) 4ls je Gae g 2
F oV osoedaed ot dialu cwopuad) ¢ (O [ SQB3) (adiga Ul 4o Gl sl 2165 (6]

slel, Sl

B g A leoyzsyo; Jlas! () ﬂ abgiye s {, b ye )
~ F -F.-'

S s 80T ooty g Oyl Ay Buslyyse

Caun3db 4 Canglio (o

eSS sl S Ji
A oaSCdlyd laasl sl o
G LSS

ooy 035 ol (0

Mg sl B g A slaoyos) oS5 (S
JUb (ydgud]

15 sl calu sl JVF S

b sl (28 dngySin 00,5 ionds ol (5 45 L3 sl s s il =Y
olKsd ..\Jlsu JoLv AW .A.Jy Wfb Dy uol> LS»Lmuus) lJ L?fj oo ua.n> £ oow u.J)f JL:S).A.C
e 53 azlin 355 ()lew sl ) yomio Lol A S 25 1 gyl Jole b abolio (6l ) ol
Jole oxbas (055N 550 4 by yo (45 < gy ol 5 55 (ylas iy S5 i )
O LB Sl 0o S STy 09 o0 Jitie [y low u (oapg b 68 L So s lows
ol 04 Mg o


Dina
Highlight


Fof 5 For alaafaus aalag) o )3 ol aa cus s O edldind ) Jd Slejn o5 0
Fo¥omueds oaailon Sz jlal,y o) ol omll 4dui a8 o b sl 4dly )3 ) So alle ads ala ) 8 ey Al ys ()
?~ij)€_um)ueh\‘)6)umm&h}3

$3,8 Oloyd B9 oo Wgio 5l (6 )lows baSTy 6313) (ilgs o U 2 oy c35=Y

oy 00F (S sl gl oy syt (gl gy (S Jg sl [So JNus oyl 4 geasly
sl 15 (5SS Wl asend (315 )8 iz Sloyd (4 ol g 3l (slas goomo 295 aS Cansl
U5 sz slew ol ) (olbasl gy cpl 53wl (9 Glos 31 j28L (glaseus (gll> oS (65,3
51,5 oo 3L Hlows (9 4oy sl 035 ATy puesan A58 o0 T 3l J3L S Lo

() 028 =P Sl el ¥ ez 1155 G 62 VAR Lo 3 el CuiBgo il > 0 (o]
il (3T oy (6l o33l |y (ool 05 w3l S sl o asdly e (15 oyl o ol
1y 20,8 5 5) Slaseus o 2315 S G 3l )18 0 9 50,8 s Hlews (o8 31y v gl
0 315 390 e 25 oSl o 1 05558 o 3 e Lo g
ol (digee SlaCumgi] Cglise jobods slow 392 7Y )5 (63b5 (Sll 008 G (Jg 5l
00 S ) S el s,

2,8 03l o 3] 525 g gl 310 S5 o ol gy 31 0I5 0 32 ool oy 51

SRUSrE g
Spsbolinlej]

AS KB ooy

29 S5 Kilgs

ol asly
S a5 o

N
1y 55350 (99090 b (yaiSg s
LS o g

YR,
Silwl wops
9

= lepaaslsglbasl s

Sewasbga

O OS5 o
Hewasb oSS
D9l 0 Sy
Lbd 3l e sloasbo

Sladl yox S

Sloyd 0 dlpe V0 IS

39 Sl g adgl paseis (lew S }eﬁiﬁeﬁ—é}" Oloyd (sl 28 lowr (anseits —F

Joo (6503 sla gy )3l g s inle)l e aauseis o by 2 ogMe Canl v slens O
Ol @l oS By (6)low arsess Wld oo A (§ylows aneiti )3 U3 e (sl 55l
Pl Jole (e g Slodis jalls GMe joim a5 185 Lol ol 00l Al o ol (345 )

B (2 050 Ol 35394 Ol o0 1y low:

KWIRER P

i 5 oS o] 1
ENROER A Byt
O3,k oodsl sl egale S
U2y 5yl 4565 SO S
g/g.\.ns?a u.)‘ A (yattiie 0
slags olos al, ol ings,
Gl 03)S" gl oyl las s
s ol sl )51 ) Sod (S
doaisS olydl 5l g Sels 4o
Oyl ) ol (g3lwdais (g,
Jb p Slides slag jb 50
e Cuddge (S g Conl ploxl
el ool Cowddy digog oyl 5
Culbgo 4y Olg oo Jlo Olgis
Silwdnds 1 Olyg) 0aS gy

2,8 o)Ll (g 9

Lai By ol Gy 0 L0 1 Ul dale (1o L oai Jalla o aidle i 48 (ile ) (s e i (5l 0 554l | g

‘°~‘°L§J?JJ£§\:\AQJFL5)5U§M:})M


Dina
Highlight

Dina
Highlight

Dina
Highlight


w@&bd%&uawc\w\ lia J.L\S‘_,,_Ac\J:\u\ \J&ﬁ)fu.m J‘)ﬁu}; 2 Jﬁ}ogtm c‘&:\lj\ d;\‘)n B JJ.J\UA:\MSLg‘J.\

oY omoedfadl

Fo¥oafumm s i S (e 438 (551 58 sl ala ) saldial by (Slas) sl (s a5 50

Slrbd Oloy 5 o Canl (SByls (g love 5l 4l oo s pobo Lo

Sl Bep 003 Cuod I licsslow Jolse blde 13 8185 oblg 50l dy Mo 3,85,/ 0939 ol
. SoSin 3y3 (455 53 39590 (513 gl nlyo )3 5] auseid (gly .m0
98095 b slaausly (gls folis ono gz ysel (6Ud S oo gl Sl I
o gy 51 03lisel b s ol g (8B 3l o ass Lo (sbs Ylus
Sl plKinngy a9 001D jasuid o sbd (6 )i Con
Olol a8l C8g B (ygs S 39 oo Caslily3 )15 (6L Cavad] 305] wgyg b

Y 235 o )3 ooty ywgyag JES) 3l (6ol (e 6Ky Sloyd
WidusgS @il W) Sass U3 350 )0 dalllae (gzmen Sladss g Sesld  Sig Pl ;3 (Ol
S g Sy S )
Canl 03,5 Ly > D155y 50l s
: BT S9U8 S j 3 (il Oyl g o]
& Oy 0 aS 3)15 3935 gl pl Mg g Sy (gl (om0 Y
a5 3) ol (315 MiduwsS ‘ . . .
A 0)50 (g5 slyla &l ) I ?. / .Q;O)L»I dyg0 N>
TN £ O g oy Jelge sl i Jro o y3 (ol Sla0f 3y dalllas —
¥ :
Elgl Jad 3l ol sl (6 ylows andllan (gl Jdo lgied sl 5,0,
sl g S5l s )
olel ilow gyl Il Olbyus
Jls Olgisas el s 3 (o5 (slagls by Sldl (sl yuigy agi—
Ay OB / (S5 35 1J5 Sl B3 55 ) 5 s 5 o 15 Sl
T odisdid 2) ool Sewwl - .. .
) "‘“’u)s_‘_‘ﬁ .(\Fwa)) ]):. L.ol.m(:‘.)u’.a.u.‘aﬂ»dum Ol

4 2 pesdle sl dal ye 50 Al (and S5 () 0 28 OsA e 0
O eadi adalu glia /L ) sad adal Lﬁt’)) Ylaial) ¢ sl aal
Fovala Aoy ey o8 onsns (b

4 Cuaslie 05/ (s Jliilen & 5 ol8la) 28 sl 3 ) g0 S ¢ 3515 sl aly Ol ool by Sl (gla 05y 05 0

il sbeld jleoliinl b Sl (s 1, Tey ddgs VS IS

¥ o Ve, el (o 53

ARIA


Dina
Highlight

Dina
Highlight

Dina
Highlight


FoViaahhab a5l Can ) 3 ol o e (el 5 (2 i) 5 Dl e Ol ) () de sanae
o ilsl (i ) i g A 8 3 Ll ) ()58 (e 48 20 Sl 1) 3l se Sl o) ) 21 65 o L S ) g i s 50 0 Yl g 0l Hlaila
Fo¥aaja & = S

RYWEST) 9 ‘_5,5&9;:“&3,

3 onbasl g l3p0y0 Lol g o dusliss S5 wtigen b Bias sjgyal (6)9ld Con d3)S
55 )3 g8 5 s iS5l 0,6 sl ) Gld] s )5l (6 S0 & il Lol 1 (558
9l ol saiooypeblizen () @liue s ojgpel sl 03,5 o0l yriz g Cuslo Ao SVguaee
Wl g8 SLadl )3 g BB o Qlizad 9 48 o0 )bl &l (e giie Nguaze (|5l o)
25 2l 3 Sl 5 S 3l s 512121 iz 1 5 ol A
LSy g 3 iy lie Clgis s wlgi o oS SlalS g Ol ola o) (ololids K3 SLaSy
load jgpel (6133 )3 (Solise lio (o5 S (polial i) )54 (g5 bgS
b5 homed (VW JS) ol (inio 30)8 b sty (5393 3l slaiges )5S 02
plsl b gl ol s Sl wole (sloaiSingd (LISl gy Cis byl

I sl JoSe gyl ¢ gty S g0 155 )3 gl 31 Gl o o S5l oo Slgo 31 il Fitangd
S odlanwl ,Sd luSyi g

e —

ol 50 S (gl S5 Sl (1385 1555 gustb .55 99NV IS8

AW 9 559L8 Cumn

O il olyer Sl Mo by b 5 sole 3ygliwd pl 3l ool ¢y (sbadygliws dod Wil
Jolos g (sroal 55 (o0 3 st (reil 5 (o] ((IIS] ilieo Sl Cllas Mo
sodl OB ol (659l o3l (o)loy0500 (e Sl (2l gy 9 Sl ppe ¢yl G5l (las gacno
don 5> O Jloznl Syl 51 (68 9 (559id S SLl 3 31 camlio o0linnl jglatods (gtuw
sl 0y g 0 g (095 Ol alex 5l 98

o g 0392 7 skan (6918 Gy S ody)lS Elgl golis 390 53 (634010 (gl Sl o500
o 3 odel Candady ol .l plodl Jbs 5 (o0b gla gy Y15 cpl 4 Funl gl
2 e sghee 5 Lpgld Bl slayaiass b Olaieils jl slasgeme )b ) ola gy
s 555 555 ol it 15 35T 35t S (bolSzns o
Sbylas godel Cuwddy SN gazs (65l pl 30,8 Sl )bl 550 40 ade (slaodld g Jalgis 5
B3 b gols g anb dsls) Wb likdiss (pl 6 goge Comlus 4 dng3 b1 .l 0 431,) Ll 109
25525 5158 Sl g 325 3)90 g3

\_ Photobioreactor

Vo5


Dina
Highlight

Dina
Highlight


Lo (29,5 590

b)) cpl e (18l (g )3 9 A 0 odaliio ]y gl ()i (sl &5 Sl o 50
oyl sl Aty Oyl Uiy 8> el il d ] (55 . Canled] 3950 (S36Sa ¢
el 351 i o Sl ool (78l o 8l i Sy gl S oy
5455 O Lai> (slyy ol 4 Sl oo (211 s (2500 )3 )il Sy i L 2l 81y
e 5l ool S35 w0yl cslaglty 5 el b (ol > ol o 555 ol
S (0 sy (sl Bl o3 51 i)

FeVosmedd Uadsd yaie O Loyl sl (b ol ) Gl 40 2l 65 (e il o pdia S5 (5910 ) (SS Sa o JL 0 il



https://www.roshd.ir/112216-8
Dina
Highlight


A s ) alie Gjbe g call sla 4 Gl oad 435 55 Olai ) ) ol (ise Gl pe U8 ) G5 0 G a3V dal e ey 2
Fevalaa

sla u.i.uj‘).ij\.&se.t).\]ulud\.zﬁ<—&_1<—‘)ALAUAJA‘)M‘)A@L&:MALJ‘)ALF}UJJM<—MM<—Jduwykuyu\d\‘)ysu‘)\j
Somlasmdl ja a5, 0 <- bmtgum‘)ﬂudbﬂ\ ol )4 <- )ir_m

ey o

)b’é y U""L‘“" (OI8Ol je y jale lige U8
Sl (oSah - s e) )
Yoy s

SIS o (6yglly g A Lo 5V 395 (6l (1153 36 slaaslis (g gl zen b S5B (glav g e Caely ¢ ale (i ge Jane g o) ) g8 il g
I Olnoj sl o)l 13l lio) Ol (alad slo o3 B3 S o o S8l 5S04l 5 o
aegozmob STy 1)l Oy plr ) 5l oo diged ol S (o p2loa yip)S (Lo FeVaaag pansd
Sy g2 45l ol Some 13 oo plordl S by Sy sl 3 5l &8 sl ol ST
Jon w290 3y Job i 9 laee (Slod yuki gle G 53 ST L anige gn Gljse yots o

Hgl o Ol 2 LS UsS by,

325 )L,
Moo ity (Ko 95 (ol ) Wy 4y Ll 3y90 (5132 (sl OBy 3l (S0 slodngn
Iy o 0358 (gl 3l e Wlg g 1550 Sy Wlg 05y Jliie 4 13E 8l (ol SIS anen

3 dm g )13 sl dn g iy o s (6l 3 (glie Cdbys 950 |y ol dsge B 0l,S oy
() JS) 853 S Wlg e 4 1515 s 055 5 kel Crgpe

dog j0 i Culgd o )ld, ) IS
8K

sl > iy S5 o 035 3 0] gy om0 2 Sy STS g )1 Lo
g 0 4 Gesly sl Sl (35 )5l s (sl Shag Ao iyl Ul g s plosl | 1
S (o sy (R g S
29° o hge 4z ST 109 )93 ol 5l s bge d Amd oo ojl] (rmbo o3lo (o9 maali o B O
XS oo eylg ) Olalig Tl jole Joge (Y JSKi) AiS 0 993 Chaww 4y 9005 o0, LT ok gl
Jud ol ge a3 almaisly 3B (5 aoetyd 0998 g0 Jloy) O i 42 ol ol 31 oDl

VoA


Dina
Highlight


o9 ro )3 458 o Jlub |y (6,500 (slas g Woma il 45 dmd oy ity Coblis ytnd 5 398 0

Sl i
eS| b B Gl Ol Lozl
i 5ol 3o pbFosB o
o (9o Wgen) @it )
o wlple sy p3 a8 ol ov9e

aly e sl 0 &S (slosle sl ge 10,8 Jleb e 1y TB 0 5 e Sl b 0 Singy
w.el),o)L.s”m)foxsbl) L?f‘-’"‘-’éﬁ JJ.);‘sw)b I) ol .ﬂwo)bdlbuuymuul chb

1> 55 bl oge 10 (6yle Cudlye )by wis yaseine cadyi oyl 4 00105 s

hge e Cudlpe (Y S

b o5 lls plo

2o g0 )0 6ydle Cdlyed95 (o
B asl i oy lyls

Al iy
el iy Aalllns ol o polii 5,
Canbo Ly g olSialogl 3 0yo5le
sla pU s dia il dw .ol
s 55y 55 S
i 0 S 375 98
Ol L3y sl )5 (i 5l
20,8 o)) Spe i Coando
sy g byl La 3 o0
5 (Sipdn3ed) (wlidplul I8
oLl gl yavy Jlo (Siyy
] glmans ;5 .3y9] lse,l 4
3 Ll ool 355
lidpg (gl L) (uayy
518y (olibpgr ol )18,
bz 3 Ulgle 1) (o ple
sl L5l o800 5l g ruido

Lol

\— Nikolaas Tinbergen
v— Konrad Lorenz
Y_Karl Von Frisch

o8l dan )3 (308 )1y bl el G2 5 (55185 53,3 5l Calye 53 3l oo )13

Slayldy don 10 wals .l g3 ye sla)lidy ) (6,00 slrdises Gl les yuis 13 (0K L8, 4
Slosis sbol gl 55 g pl&in oS joboay (3052

S8y 98 0L

TV Jo G 3801l o allg jlite 4y S da g (sla 10y S die Cunlgs ) 5lidy )
Sl O Caslgyd @ iy My 530 S5 538> g2 Ay D95 0 5383 )3 o e iy
S g by (Y JSK0) 555 S 5335 b g0l oo s coiyh (ol 4 0 o Gy
g o gl 5 435 o 5 O (630,88, 9 0] oo Csd 4y 40225

\- Instinctive Behavior


Dina
Highlight

Dina
Highlight

Dina
Highlight


(SR oA [ (Hae)ea sl JilB Gl i) (550 Chpan (IALS Caga b S jae 4 iy O 23] (o Jlails 4S8 (800 o 58

vy

FoVia.0ed ool
Fov¥goam muhy JSdaaasl
?Lu\«'jé)iajjmg)'wé DU =Sl JSG alaS (<l

it Calgs s Ly oMol ¥ ISCis
a2 990l o BB Az
Claabi .55 Sy 5 58355590 o

T ol 1y 09y So Joee S5 ol
NN

il ey

bidgr Gy
n.bfba)li W’”)‘

L s A0 oo i |y Lol (6l B 48 058 o Tty 555 U6 (slns 125 Laea 15 ()il
ool L 48 35 39555 Elgil 6,50k ) pb (6 S0l o 2929 42 41,28 1 2.4 i, sl

P ool Jls 3 laSy wile 55U plual QBN ax g (00 93le) (6555

O3S LD&KKEJIPB 5| M;u—.’.v\-‘}
s (33)k (B adex
Lo y9iS 5> ol yw (B

e ol sty S, o, S8

ol Jmad ol oy o

ol 0.0 o] obws yus u:lf\f

e en L]

G"“’L’ Lm“§)>“" L)”‘ L UJ"L" {")] 9 39> e 03)91 ‘)J;’l-’ lé Lb4>9> ]Juvl 9D N (o0 .)9> o ‘_g\,b (Larus ridibundus) al‘w;).wdglflf

Sy glosld b s il Lol 15,5 o 0L (S b 3 plus] 1Ko e b Ll caias o
Ol 0 el o (S SeA 1) (6S0b ol i o Frwl b Sye pl 4y K00 vdn g oS 40

51 3.5 oy 215 8 0 el 3 39 85 55 S e

4 gl &S W15 )13 (6aaxie Sl Symo o yme 10 (ilyils .Amﬁéaalilmg.fyuu.iﬁdq‘)}y]up

SlSymmo il bgpir b )l 298 0 oo (6595 . Cunl (3L (55

S i Sl slaclid plool sl 563 (65,1 il

49l Gl SOl

(Larus cachinnans) d)}5 Lsglflf

\ - Habituation

9ydag) 5 (I ) &“JGS
) xS55 syl

A i |y ol Amd e (oL
(535 csla b b 3255 s 3 (o

S35 slonld

M


Dina
Highlight

Dina
Stamp

Dina
Highlight


) o ) ‘c.\cJﬁﬁ_%&J@QQY\}qu@@ﬂb
B ieB NS
©) (&

Qd)u‘;u‘ﬁ)\‘)\w\.l&y@.& cajuﬁe\ds&_ﬁﬁ;t”_\‘))m‘)d(t._i

S5 st Sl e Gise ale Qs Bl S bl Ol by ol S alo (gl (B 1 SKan S b oo
sae sk an QS duaa )3 )L pbey (gl Cul aab UL o s 658 (Sewl Bl s Symel e 290 o iy
Fr¥isaals oo JLE 10 a0n) o ualic 5 s b S @l 0 dngio ol 15 plosil o)l oyl 53 (63aste sl sloj] sl
CuingS 135 033 b olejen 013 53,5 (Al otdlesl ol 29 on guing i e B3 5) S8
;ls‘o);“:iwdw% L(L(ﬂ” - ‘wa; o) 13 (555 (sl s oo iy 35 148 CBL ) (ygas i 9 05 (gl o owiin b o) (3130 45 Lsyobo
§ A 3l e Gl g o s olpen 13 g (i Sy b By (Jg 092 Sl 0 Sye S

Do ﬁl).o.h
Ll n Dl Loy s Sy (e SobaS 390 gl jop coge g oo (F)ge)d | sl (oo gl Symo 6 S5 sluo (¥ JS0)
29 Bl g ol o 313 pB SIS (30 oo s 5550l 6 55l s olyeds xSy
(& (<l

il yrieg a3 50905l L pSOL LTS Gkl (b il s (o 31 503 o9 1l i o
ol o i) ge yuSanl pbdy (aionils ((6u30b £ 9 ol o bgy yo gla ialos] pusnss 133,15 5L
(VAFAZNAYS) Golgbamggpo el (0 JK) s jLad |y oo Cnslgs o g0 g Cidld Sg3ng ooyl Ol (19y2 48313 51,3 (glaas j>1,
(Conaiglrd) GBI B gl s 5 3130 La81, durr (1993 o) (B30 pobo 453,50 S e 3 e
VA -¥ Jl_w PO aS Cowl 9)
sliiopl )18 ogp oyl 85
brs SLk by Giags

FaSol dpmz )3 oge 0 JSs

\- Classical Conditioning
Y- Operant Conditioning

AN


Dina
Stamp

Dina
Highlight


FoYalaa o€ (g plaasd G pladl 3L SISS 1 ) el 5 0se L Ssal (0 sl e 6800 0

Fovala A8l 02l # 5 s 8ol £ 5 A €25 saliil dpan V) g 4y O30 Fly ()0 18 (s 43R el )y sa 3l il o S
F oV soeh s S 3 il alla 31 4S 05 5l (e (Sae ) Gy el feale i

O bl e iy pl )85 kst 3l g 28 o0 L2 1AE ge g 2Bl o dimr g rlie (o Lsile S pn S e s plad) pae

& oaadl a5 se )l Angi 2l 8

SLid ]y ppnl (hos jobas O 5l uw (90 Dy (2138 39l Cawd Ay im 1oL g il ol Lz -
. sz

4§Gwﬁlgublalgb>35)bé)wa}941@ Hol (Jld ad by o .3)91 Cuod alde oy o

€985 )33 g oy |y S)bge dilgyy iy oo iy JSb )3 45 (slosyy Youled
..\.}l.u ‘) b)ﬁlb L)"‘ ‘.)}90]@ bJS):.g Ls’Lbda)Dowo)‘ o ol 04
e g b oy (653 ol 2,18 ol (38 9l (39S 3550

99y (i1 b oS (laliane o (gl 295 LS (slavay 155 51 wilgs o Oyl 31 (S g0 rlliomno Jo

oS i3S (BB 51 (slogplolis )ld) ol 4 gy po (sl tolos] 31 (S5 53 S ooliasl cilonds

iz il o lialds Cutly 292 g BB 1 ob g2 A dizy 552 Oigl O s 31 590 5315

Lojgo 2 5.8y YU Lol 31 e0ld )3 0 (691 s bvjgo &y Gy (812 (33506 M 5 0y Y

yBy bl s Cunlgo g atilS slady yo3 oy yoils o dliwe Jo L3y ;5 .(5 JS) €L Cauwd
LS g0 (S 3240l BT byt Al > (1 Lo ) o3l b 5 1S 0

= T . Ty s -

ool )3 altuns o5 IS5

V- Problem Solving

WY


Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight


\:~V‘)ﬁ‘)€_§_ﬁ_ﬁﬁ‘5_ﬂohﬂ \)___ ‘)\.ﬁj eﬂ\wa\)lﬁa&ﬁjjj‘)gd@i@}i\ aﬁ\)&l\uij\ \‘)JJAJJLAG\.SG:}LA o
\;~VJ\J);.LJ)A‘@)JLA )\ ebmd)ﬁqbscymjg \J Jae d};)mm.\u@uu\ d\&JLﬁJ\A‘\AP
V~v‘)y‘)g_ud_ussacdu.1u\w&%ju\md&ﬁ&uhupgﬁ&‘)\uc}wm GALC J_\h

g5 5 30l gy il 90 s oo )8 il 90 Y 09,01, (o 5 418 po i |y i )3 S

L gse o Ay 5 155 oo 3Ll 1 5 i S 4y St by (21855 il

& Ol gl CuingS 4S5 39S 48 Cansl 03,5 S iy o V K )0 a5 b ¢S S |,

Soply 295 Sldonty 9 188 (o Yl o8 lito b, &8 51 (s )l o 9l gl Cusd )y 8 sl

S oo I Cawrd CaingS & plol o g 013 51,3

JU2 ity 0 48Ty (St e (s o35 330l Cogpa 3l g 16 g 106 g A5
i g0 loblaas g Hgmc g0 33,5 oo pl (ASE) Cunled] 13leVgonocS oo i3S o
EP SR D9 o0l § iy D pU4) (650 (299 45 3 OLiyala g Lyl g gy
LS S s Jo Y IS5 Ceslwtin obojledsgn (5l 2 39 o plonl yails 55 5] paseiiodyed ;345 Cul (653l
A8 oYL cngS 4SS ) C e ] . L .
PIVEETSEOTET g b s i O 288 Sl e 3199 Sloj o w30 055 9S J

| 1;-‘\ B é&:‘;y (5\ ‘)-’3-‘ ()-“3-‘ | e |n,¢\>9> glm‘sly(ghvlw, ,)1 Mb»gol)ﬁp)bbdym }A&Jbl.b)l;d)? gwuﬁf,l}u]
FL.¥ l)l.hd.}?c‘ j‘))()9)5‘ JJ).AA)W‘ ,SMBJ\))AS ;QJ)‘)S).)LOL/U.Q',AU}:,[Q:\>9> " ,93,‘ ‘

aJJJJJ‘\SLLL».u\

ol gl JU5> casl 0313 g1, Ll ylas g l0315 Canss 511, >9s)>u4§dm;m gy 0013 35
A o3 Ol 5500 (sl tiawsS L bl (gl (bled g a8l o

ozl (il jlas )3 gl (laaigS Lads )3 (s i 5l Mg oo O Sitg3, 039l
& Ol Cudlyo Cod g 001> Cuwd 3l 1) 35 plllg aST Slaosiy dx g 95 (Sl t@m RViLe
QS0 (613055 Iz g oyl 5148 (60,31 0S8 e o)y 365 (iled 55 (gl il oel Lis
S o )iy ol e g 03,5 05y () des ] g5 yalls

jle doge pbopd —A JS5
395 ydlo 4 o

\- Imprinting

MY


Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight


Fovala At a3Y Olsila sl s el Basha 3l ) #Slal 5 i s
¥ \Gdit uax_\.u\ oAl .JIA.I\ J}’B By _ﬂ}, elg\_m JAS ij 4 LS){)‘; LSL%JL\S) PN

S5k g0 & WS o2y 1y g
S8 3 ol oS Cunl Jasmo (sl il 5 o 0 (S wy Jpase Oyl (sUa)ld) yuiny wle &2,6

L N D Lole 5 Epsds, 5 . oy
sl g 28 sl gy

gaxgr G5 o ol JolS (65 JS8 (sl S o B o Ml g w395 S sleng> 0L ey
Aoy oS Glizme 9 151, )Ly cpl ol sl 23 (55 bl y gl sl ¥ o5 a9 cplly o) legle dng 298 ko]
2 2 L8 )iy o Mol gy 61Ty Lol 9 3y5] oo Caasdty dy o5 Laueo 065 clntisigal Sl S o 912 O AS 429 ol

_ _ ckS ) ) > iy R
oSSl 6y .l i Il 3 0glgans lygils base g el 3 ()il (sl (6T (6053 30 o0 9t ot O g

: . Cr . , , 05631 el gl o Lors
.m&wtﬁdlﬁ@»ggbb@‘\eblﬂ Lb ‘ALISL;JQ}MJB)J Ja,g])ib&‘)b Jb]gl’-zd)‘)?l? " '9333)5&:33‘)9‘ LQJ s
.a)giga w2ly8 1y Sl pl b el i Bl el (650b g a5 S wy cwiys cpl S5 ol 5 o 4y

SleSepabbpslis(dl | ¥ ewlag
LS o yariizel)des clagily o oled)

Ty a3 oo Fruwls U polba S o Lol
2 alel S plodl G55 Olygle GBS (-

FoYala R8s, b sl (s e Sl Bl ) csle Jhe D) S e
Sl St ) g e GBS sl s b (el ()
C;m:\emt}yjbjjodjp\)a).u;u.ﬁ\Jhﬂdd&hﬁb&ﬁéJM}AM\J}UMeMem (\_1

WY


Dina
Highlight

Dina
Highlight


\°~YA\J)$?JQQQ§AL)§&LS‘.&)»S@}3cA)‘JjAﬁjbﬁwJgé.mg\.%@ﬁd@)ﬁ)dd@&ﬁd&%ﬁdﬂ)ﬁd&h\ \ﬁ
oY osoedaish e on R e, SIS 5 Sl o€ J& 5l ola )l
Fofala A a8 e I8 ey ayse Wl (K8 8a - ) ) (b il o8 Ly il e )

G g Uy o5l B g5y o \ NN
an R o5y s SIS o ads g )L"e) 9 «:"ﬁ."b oL
Fo¥osmoedfa S e did ) ) 4 b

Sl Jgl 95 s 103 Gy oy £ 93 4 23S (g0 (M 513y S (3 Oy Sigy
god9 M) (55 S ARl U Siangy oy ool 4 Gyl T8 oo plodl ]y (6)13) 68 sl
tam3 o0 ol ]y )13yl Ly oS sl (yl pgd .99 oy S (o0 (guyy ple O 0Sdas g
Algsuly p Jle Cal by po o CLesl oBud 4 pad yiwoy

S o5 Y 311 056 (sl gy il oo g 959 5] Ltalb a9 4Tl g (LSS 05
ard) (% JS) S oo il _opg 4y el GBI sl cile (lie 15 ST (glo o505 oy
el paeiin s A5y (5L o5 Aty 513 L

S5 s g (8 S

g <y ] Gy (8Ll TS (o0 )8 SV 1 059 Sladitngy (S 2

Pl 53,8 (308l S S o] (S o o35 5l 58 Sk ) siles]
S 5 5 gy A o5 ) 3] 60055 S 13 Sy 15 3 oSS (g3loailet] oo
SIS 055 (cln gy JUS 45|, b yaro55 yoiins EMS 58 aslie o) ol 5 55, ST
oS Lol cdinii (6l 56 drangs 515 e (55 i3y |y ol 5 03,5 g izl 3

1S ey Y ) A5 (£l 55 Aty S s iy o SIS 5 doms Sy 35
|y o8bsS s (o bn ST i om ploxi Unogs sl Jloinl a3l i S Jlos
o o il i ol slnosly 6l )3 iy eyl Ll A5 oo oo U 055 sy 3y ot 1y
| Lo 6l Loz g alS Inodly dr oy S gooyiasd oo |y ol 0235 55 L SS 1,
e 551 S35 b o1 55 (6l iy il (o sliosly 0 g 4 5 A3
gl 00435,

Ao yldy (L Jlop & Gl lp OReagh (b ol ol b (aolid)ld) 5
5 S UsS sla)idy (SaslSils (8 ol S oo gy sl 4 031 UK )3 (orlo st
Lz g 390 w2 b )lS (ol S oo ooy Oyl Jiiin 5ol 5 s )51, Uyl s 5ls
D9 oo plxl ogile sl L)

WO


Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight


¥ f’ﬁ\ﬁﬁ& uak_u.u\ u\‘)j.il.; B Lg‘)jid\) 199 “'..‘}A LE\‘)" dJL:\M A b.ﬁ\j J)axs Bt yLiny u.u.n\ﬁ

b B )5 059 gy 310 gy 18 5,155 g 4 ¥ %JL;&
DS e ]y glanoypar Singh (Al
D15 )18 LTS 059 dtngy s (€ 5wel S5y Sl o 155 5] (o01aa5 ,US ) Lasd Simngi |y (o

(Jiosdgi) S y911;5 ERIRPELA
Sy sl sl gl 13 6 0l5l) Casidgm (6l 6 )lino ol Lo (6 r0l3 315 oy i 32l o &b

o3Il Gg L8 apn
(oo dny 9 A8 (oo gy |y S (gl Sg Iyl o Sl JU8) )5 Cenlmylidy 3l o L o < e g,

Sl S5y 0uiS o (wyp wagll ;3 1y Cis bl e sy .&lﬁ&fd);f/&}oﬂgbﬁsgo Sl (YAY_)VAAA)
d)lié9u-°é))dhby ‘)3 uu99Uo pd LS)J.)]}J.@E)D Sl u9l.a~o o.)‘.ogﬁdlibwagﬂa Ls)lon
2P 3 (20 3 yiag B ilyinS oo 00k ilel) 2953 i il sl p gl S 0y
S (ool i sl 69 9 48 (o0 (o) S waglb pr03le gyl 05 )3 00le

S ey GBS] i oo plos] (g9l (slanylidy o ro 1g5) (g9l 5> Cudidge dy olitsd

() o) il anild 098 p0 (slays (S9y (6 iy Wilo ity (o aST 5 (ylits 3 S5y &S

£ dile i (slasd Y - S
Sl

s 3 Sl oy L s o plol | i el i3, i ) Sy Wmosle ool 3
o3lo (il LS B0 ol g 5 591l ey (o e g sl il il 51 S o
5 OBy 53 lndrge o a5 ) 650855 Jlie (gl S (oo By (Gl (5551 5 Ol Vgano
el bgjaslpgl)ssl; a8 At (614 3 5 (Sl Caded () by 3 10l 5 s (9013 9 (613,
b a8 el Cads b ool (gl s 315 (gt 3 Lol (6l Jroalgs oyl plis i oo
35 (e @3] Mo g s
Sxslly Catibgo b 5 ugsllo p3 i) (sl 4 Ll o e sy oo Loy sl s
sla She 4 can Gl edle lygils wlosly lis b gy S3)ls Jols)l as edle jgils
5 Ceodlo &35 &S Canl ol Sag ol 31 (S 0855 Sy (09 Ol LS e dn gy (g palls

A\


Dina
Highlight


¥ oY osoednd e (S o sl Jlaial Gt () g 2tk a3 1 ale dia

Fofala d S padang 5K 5 eale S pia jua AT 1)) Cana

Fof)moed o o Sl W ol 4y (aifiluse e -aiie) sha 4y (Jiadl 58 Jamd j3 5 s ggtds Jsera jsh 4
215,55l Slao & by jo (sla s (2l 5l (1l 5 gilr (62 (Sla (g S o0 (0
il )3 1ol g lgay jgle CSy Gl Sen 5 gl it g il p3 S my it 513
Pl Sig ol b syply slis Lol cams zalS]y o sl Jlaas] 9 S Spdscal o )80
Sy pogde odly (Gl bl g )3 a3 w0 Gl |y O G392 BB Jre g
P oogglo sy p2 le 6l (sby Sy i o0 Syl 0 35 ) 5y Bile Slio sla iy sl
2 Sy by b i plRin oS wid 5 gl (quix gl Slio sl 5 g gl b
Lgyso )4
Syyr S (oo el |y S cplplir g 3l o oot )3 (i diain p ygl Spempe
oolo ygils .S o o 03lo jgils 4y (gdxo dlge (6l ke ol yo 4y (GlunS (4g)0 ]y 255 (slaaaly
S il NV US) 203 53 S (g0 (S0 dlge 4y (i 9039l Sy 5 056 LS plSn
WS oo Sl losle Sy pe 5yl v 00 S, 5yl O 09 3l (R BB i
185 o 3,13 (6 s S K55 45 Cansd 80085 0L Sy (1352 S5 Al 5 315

S oo el (s U5l (s 0le (SlacSynpir sl oyl 13 A8 W 6 s (sl

W&d]o)bdﬂ?ﬁ_\ ) qu»

UBu) ($ize e g eyl lld
Gl 03)S by o 1) (S5 dduw

S pll 5 uggll Culyl (58 Gl ol £ Oygly )3 S0 (e s ),

P ooosll 3 oo ol |y odly (65140 5 yan ool 3 (S e cxl 53015 (8 unod S
Sl 5 45 Joma o 32 ol cgyald 5] 605 b 155 oo ] )5 i Lol () g5 53
2P 93 2 (Jroddgi CuBgn o 53 S S Wnodle &y sy jolods s 2150 5 yod]

VY


Dina
Highlight

Dina
Highlight

Dina
Highlight


FoYaa A g (a4 Gy Sl e 50 canS ) slaie 4 05l dali s sk
iR goalal s )3 5 a8 e a1 a5 L% U8 8 e S8 Oa Gl L ad JSE Hha 048 Gl sils e
FoYootapd o Jsidie LI 4 K054
SSOB (5ya8 o (B it 9 515 (6 punadr iy ol () Gliany yiiien b g0 Bl odlo g 5 (T sk o 8 ) SIS 358 1 Caos
Pl ol 5 <oy 53y so |y Bodly g sdissn Wl 53y plas cyl 4 3] pannodd SG Foraaala
515 (Sgluno o a5l ja00le g 5 g3l

RS

0 B eI (y3yg] Casd 5 s3genis (Sl sl (o)l degarme | LIS iy

S Bl 35,13 (g yniy (655 S slie s Sgline slaoyl sl Yaomo Ly05 oo Olygils
Oy (sim 0900 O 3o gl Sl ool a8l y3lsin Ll o5l Casoay g 208 ladl Slglyd o
138 (63l (lgiomn (ym &5l30 )15 Copol Ol B o 913 (1)) Cevvsdr iy 9138 53 392 90 (55
53035 2 ) U3 1y ¢ anarbo ol oluslyy 33 o i SIS o ]ty i3
(S5 0t e« U 553 9 4l tep A3l 5 38,0 (655 O e 2515 355 o
|5 i o ey Lo o5l 61 b el s sl Sz 5 e el 38 by o1, alls
(S Sl B )5 6 ey 85 iS5 S lmBbeo S o (el LAIS (6551 e i )
g By 6y 555 1 ]

2y el iy 358 )18 G0l b 0 IS s 13365 y5ile Gl (800 Ll plSCn
oS Sl e (o g a0 0l 331, las oy 520875 (65 0 i oS (o 159 b0 35
0955 goalel (b )3 9 i3 oo ]y 395 (LS lylid) il ey b 2K d92g p S
gl oo Jgrie (oblIE 4 S5y

1 LT 3sdyge dlge Lol 3,155 iz (55 Slgine 48 AiiS o cipuan ], 3 (il 215
ol o l3a5.5)55 o iy S iy VY S 1388 i gl Jlia (5 S o cynel
&S 1 ol S gl o], kS elalié )

0SB 5l b i\ Y S

\- Foraging

Y- Optimal Foragin,
P ging WA


Dina
Highlight

Dina
Highlight


) (e gl ) G oalge paee (3S e Dalee Sl (i (5 50 48 gl 1 g 3)l0 i jalee 40 5a3 48 e sl 1 ale i
LERISE BT
Foviaamy Gl 81 olBaly 4 (s i 5 sila L Ol (Ol Sle 25 A e o8
by 83930m0 §) i sl Sy gyald 1 oI55 5005
Hudy cpl S o gD D5 g50l8 51 Sy (laaisS o3l L
by il sl asle (o)) b jile ol> oL (Blgsg0l8
ol O &y ez gyl 4 WS o pMe) K05 (ysils ) oales
) w10 By days 3l WS o (mw 153 3lsT b oy S Ml
55y ol (S A3 5o 3lsl 51 S (Sl D53 5,0l
O S) LS alos (j 4 30 GXl) Ogym Sl gyeld Colo
Sean 03105 .l (65 Gyecan 5 (slog o il e oy
S92l gpelS VY IS8 Olg3 sl aloxin w gpal colo 815y (1 cawl 4 Cul
R e, syl gl csloan oy e S KT S (sl 05 Cabgn s Knn
B A G 4 MJS\? DA 55 Syl g1is Wlg o gpeld lio 3l olais] balawl )y Slaonls lygils (sl 2losgyeld
) ool L il g e KOA i€ a8 S0 BT EEE ST BT PR S
S35 L i ey ool a3 0l Ol 3 (sl oS0l & gyt 5 5l (b OISl 10 il il 3L
¥. T‘dj Job‘_,;o uwbsl ).u &)K“’
A G K an S e 50 Ol il
o 2 25 5 Ol R e S s o S5 Vb g 3 e o 0555l e ST Ly 22 g
¥.¥ B uaﬁ.us o . 0 = . w“
SRS 53,5 (0 3 393 o 425l ol 53 (5135 Do 3l o roipy ol S o S
S pbSples sl (855 5l 5 Voo rale
3390 i EnlS ¢ Lases Ll (50 deluuol 5 Luab puui
(LS ol (3.8 ) Sl S Sl sl 5
2yl ool 0313 5Lz oy lo 5l oy D)1 48 Ol 53 55
Sl s 61y 88 M it )5 g5 48
WS (oo yge ol 5l DLl 5l gl Slo e 53
LesTl (gl lagseo oyl 13 4568 Lol s - lo3g ool ;5 M3 a8

ol LS, W =
v“?ﬁf:&fj f”f"“’b b Mo 1538 o o3lizl Jasme slaeilis ) pbcas (sl Olgls TS o ] 95
SIS w0 N9l

35 g ) S

g g0 plordl Glow] 53 loylies By J 03litas] b it 53 9 11y o5 Byl oLl 3, p S
O el Uie o U Sid oo (aset]) C8> ppae 555 (gl sl (il lgo 385

byal sl 35, Sy OhSanghy oy oxl 4 gl lp T3> 18 gl ber 5
Sl ) Gy e Candlgs oy yinl ol 2929 b 0l )3 (S 58 o 53y |y (S8
Oldeo & Cand | 395 Cunbgo Sl oo (SO 6.8 A8 does O Siidrgy 00)5 5L &Y &y
3 oy 5l aians yo 33 Sy 1S g ¢ 3l 030zl b g ol (yp05 sl

\- Territorial Behavior

ARR


Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight


Foriammabi cana o Gl 5 56 4 il L oanda QAT (] ja a8 Ui ) g 60 g
Fo¥ psoedahholh o JLasSia sl oy a0zl 3 olosls S5 8 e 9

Sy SVob slacdlue b 3l L odle o) slacinSY wlamsl 55 odis wblize oy KV KO0
o dusy g0 5y 23,5 0o 5L 1y 4 )3 (635058 3l e g 42 o0 by Ul 4 ) 35059 Lsfu‘(‘)w” uflzﬁfu‘:;i‘id\/)
e R o B 4 (Eretmochelys imbricata

e e G T BN

=69l Jead Jsbo 5 il
o o § ilgs 138 555 ¢l ol 3 At
Sanlidgs) g Slimo; Slgs 2sBpsulpeleyibaiiul)
by 5 oyl didate slac

: |y NG g g s

055 31455 ST By oy (5lod o )3 48" WS L cudled  2nlS 500 S Rt
&3“ UhpSl Bpune O sled O ) oy Callad (2al58)93 S 939, 098 OW‘)D(_;f‘)aMB)—.’.}?siaM
Spanlde (6ob) ke gl o Slune) Cls 439193 g Wb e 8B Sl 4 gl Lo g sl gLt gy Slel i 9 ey

395y oy e & S pISin B 398 pm 03 SIS iy ¥ oy T 0 25 45 e CTC "f“”f’ i "’,tw‘.’:,
]y (il (Sl

2555 S o g 118 gl s 13 8 ol ol 2l 50 S 35 T il 2l slynl iy s

Oyl o 5 o G55y g 5la 8 Corty Lol 385 39 gm0 gl o i S jﬁi ﬁ::g;z
.. . LQ("““‘) 3 &) ) E (S

i3 g0 plodl Sl 358, ( Jlo Sis clooyed bIae sgia el > dlailaie ,i o Coles

iz g gl (Sl Ggrio

Sy yilians cblas il by lisbss
) . Sl g ibogl oy laime
G (Ursusarctos) slogonss g o)l 1 ol slayseiS
A and A Ohglr il (Bp S e Clalb VAR Jlocpaygd doles
ol ipSlom By (2B g A5y Sy sloctnSY (55 ©L)
Ygazrela s ol B9 o liples sl Ol o jdebonie o olis lie

4S8 b oy (g S o0 5390 L dptd)
Lg)L:é) Cowl ‘)SM ‘xlo.\_&)l,\_g c.,:|9.>' }‘

il 4zl anled

5]%“/;.{;:; ‘-t'{..;: E3 o
oy by b s jlaie Cug SY
A ulad

o p s wJ Y Slogsalo Ly, 51 sl psdle
8 olSslesl > By (> i oo 5y LSLTM&L;“&’A == u‘;

. R T Ol s el g oy
.)9§) ‘Jufuﬁ uBLUJ uﬂlf u‘ 9 lie 9 .))‘.) )L_,w: el ‘U‘)?-’b
Iy oot 3555 bz 423 o it Iy iliaan 5 ey lald 3l
Sl (o wal Bl Sl

S5l g (S5 )3,

iy SY Sy yuuma ) S (sl
bty S YA § ez blis g ()

\-Hibernation odds b,
Y- Aestivation

\WYe


Dina
Highlight

Dina
Highlight


FoYala,atale ) o KOS sl sy 6 800 Ul 4 (28 auie Jae U sai€ 53 Alald yio Dl e saily o) S ja
(Jue s ysnyes B laeSa ol il F v s ed S olu )y SasSe b o plaila Lol ) iy ) 3))se 31 Sa a0
) (o) 5a R0 - a3 5 pald) Ui S (@ 355 A5 L QSIS da s (I

Fo¥ioa,alaasd ol gl & 4y Chud
B9 (SN 9 bl

58 8y bl o b a5l b sl 5,5 5855l 505 5,5 LSS0l J S

0Pl om bL3)|

g 255 o i LS 1S gasgd ool b sy 45le (gl pinm el
355l (15566 clely 5 il 1S o sl 132 5 b)) sl ol b Wl e ol b ST
slee SeMb g arsls 5y bLs) SaiSe b 03,8 el 5 82 05yl slacodle Jao s
5 0565 15lo M!Sy (6l S oo e Lol Uiy (L) oyl deats ) LS o
Jre slaygsy o 1) 1 (3L sl bS)) 6],y by o 03l Sy pe Dbl 40 ]y Copnir
S o oy

gl 50 555 41500,5 (6 sl o y o IS'8,5 g o 35S (s 2 bames (51955 )3 B L3
21s3 45128 o5 Jobo (s 33,5 (0 39S 40 9 WS oo My (o (IS @t SIS 5055 (B9
Sl i Iy Wi g0 043 IAE miio O e 3 55187 10055 (0L

WS o ) 50 slajasy ]y (2138 e 8)b)0 395 CleMbl (il ol g 0l 5545
LSS (slnygu5y a3 o0 Glid 3505 sy vy 295 SleMbl slogag IS ol b y95
Sl Al ooy IS oy s STy tgs 5136 st Lo b 9038 5 ALl (2l o ) 5L
1585 <S5l P20 255381 el g3 A g bl Vol Sy ) ey Jlo
8,53 0L yauy 3 S IS CleMbl 3l oolanl b 515" slayauy .3)10 35 Sglae 35 35 (Sliuo oaisly
ol S e lun ] 13E 585 e 365 b KaS g5l (il Chomo s dil03,S b 3 o3 e
ooty grgunas 5l L8 SIS (slygedy (585 )1 bnygusy sl (sje a2 L3I 6l 80 s
55 ol O 385 o 65500565 (ol 13 g 5565 (65,31 oy b iy sl SleMb 132 i

Sl yidon Sl pilen

0sd ) sla g 5l s DB oW (laygly b o iyed Cowly o 0 1ie xis Md);)Jiw)ad”buLmMm A2 o
ol (VAASZNVAAY) i 3 Sl

WY


Dina
Highlight

Dina
Highlight

Dina
Highlight


FoY¥osmoedd ool jisS cos R sla (leSd sy le 4 il gad I8 Juial a5 8 (Sai)
?'Y&J..& UAMS@L%AMYM\JQS)cﬁjﬁ)jg_i‘}duﬁ)}qj\wukﬁ
Y’J”J\J)';_m.lwebj\\)_”J\S‘)3;&%}5&&4%))4‘)93)9&&4%)}4&&3;\)3

Pl An )y se i ale i
@&AMYM\)L&S}‘SJ}

295 S¥)

S5 )13 ) o b g S o0 (S5 (295 S 4 S 5 490 Wlo Oyl (S
Jlost Jlo (sl 20 3900 (29)S (55 5 Oyl o)l lonlbar Olysle ol sl (29)
(s podysS (o b oyl Bl e 09)S (b LSy Sl 208 09,5 53 sl Ao S
Slgicse sl e Js (Sl )3 oS psb o g iy i3l sl (S0 55 38 o
213 8yl CaiBge 525 (29)S )5 S S SleMbl0g)S 1503 Uyl 1138 gt Jora§)l
Wi 1 o]y (655) 32 )8 Al oo 09,5 Sy 31 Bl 5

Limd o plo] 45 1S 5 St o3l 15 oS il 0 1u55 lmogyS 5 o0 6 Lo
L 5y LT 31 o315 3515 gl 5Ll 61 L 515 55 celndn g o] 15 e ) rglis
o (V0 JS0) i o plosl]) €5 )5 )05 (29)5 9 WS (o0 Joo &Y s g i oo b
0 )54 S ok 031 4 B o5 Uty s osS Olyis ], S sl askad lnaz g0

219553 )W,
2l jpa> o g b o s (LSS0l 8 ls (29)S' (S5 oS Sl (2
03, iy 365 ) )8 a5 )1 oyl b Lol adl .S )43 aBgo b aimd oo s 0,500 &
10553 550 [ SJS J slny55 (15 JS2) 50 o i 355 i e
)T (2,5 )13y SIS s (slajgsy 5 Ol Ghgle oo plosl ] aSlo Lo
O anlS an3a bly (6,503 sl e dg Cusidge ol gl SO ()] 50 45 Cal ()i, olgs S5

V- Altruism

ol 5,5 55y 52y90 0 IS
A8 e gl o5 5K oS

¥o¥laus

WY


Dina
Highlight

Dina
Highlight

Dina
Highlight


O sl A e (sl (il G 31 Sy cla (lae a0 o8l 5a o U ) (A Ly / diilen) aldT 055 (sla (HlaR el s Kol
FoYalo i 0ed (w
Fo¥isnamn oo JSE (5 )8an 55 8 K0su L gl sila o((hae a3 - BLaT (58 sla ElR) ala Ra iy

(245 2 [ xaben) Ol O sl - 3o il 31 393 Jtoadsi o i JLozs 5
A A8 DU, SIS due a5 | :
AERIMEPESRTRIRY

i o plol 2l 55 58, Oyl
Sbyss g gl 095 )3 eSS 313

OMglings o Cumd ) (21555313 ¢ Juue
Ol Bglings b ol .aimd o plool 345
o 48] ol s Spie slagss
oy dilgsa sledly 2e5 (lygils
5 035 bl Wilgiee ol Oluglags
4GS Jdie d a0y Syiins sla

[ 3R) Osa il (sa sl ilia slac
¥V omosd sl (BSA N

(meerkat) glas 3 ol V& S0 ‘L;’W-L’ ‘7"55‘3‘ u*’L”l)% &S Cul e I8
Ll Ohes ()80 3925 lanss] . el e .
ERER L Ohgl (2lgs)55 51 S0 (sleiges )
Sl i o JSis (6K 05)5 500

053 il gl8 S o (555 05 0 g Lyl > (295 sl plal g slo 3l JLe
Szl 4y KoK b wlosygs o8 |y Ses b plis ol (VW USE) Caslapls o 530 0l liny
1y ool a3 (olas 5 0515,5 oo |y 0 0395 (395 51 (oS Canol 0395 138 oS il 5,135 o
olgs )3 ilas 418 00,8 bl 3 i oS Linlas .5ye algs diw)S (ilas Oyl 1aE )3 0y950
e o A5 LS 138 STyl 5| lis ol edd plol Sy 5515 e iy ot 3,

o5t 3l plalogs giles v s
S o 4335 ()| liy

WY


Dina
Highlight

Dina
Highlight

Dina
Highlight

Dina
Highlight


F ¥ soed(2se 52) a0 Ll 268 () adian B 8y el Ko L

38 (21353 iy (Bl 53 it 2igltags Logy) caimd o plocl 2353 45 ol plis
D9 o0 yrte ool Gl &) 0l 0135 o Sl

29329345 iz (6580, b 331 OB lee 53wl )3 395 @i 0 (513 ¢ 2l 55 B
1y ooty (s Jlosl Wyl oyl s3g ol 0 aseiio iy o ()l Lol cylls 4 ool
S 45 &Y ol il 4y (KaS b oS Wl il (clodyy el Iyl ams o il 33
Spo by L S olitas] 395 (slmodly gy sl oty 25 ol 31 A0lg5 o gyloly oS 138 Lo
._\;;SL;)Jal; 35 5 calail, L@T gyald ‘)91315 slbcds Jas)

S |y O A 0 5]y (29)S (S5 Caje 25 13500 Foulled

o
2 A
3
S
? Bl
-7‘ |
4
e N
Y
T
T T T |
\ Y-y Y +0-

05)5 )0 g8 ol

F oy sooeifnd (o QLS gl ) S alasS ar dagy e ) o) o sla L
AR A adi 4y U8 ) aladl ()

Bl A e (s Sen o5 K S (@

16 Ol sl 53 Jans 55 L 0313 ) 62655 (2

WY


Dina
Highlight


LlsHl Jsaa

7 Ve,

Tl YY) s el

w130 (8l 9 6l 590 (gl 4 ales )

‘5)3.‘3‘} (u’dl

WP oKz 5 g g 55185l b lacbaus il -Y

bl (@

6 o 4 5z 5pusd -

$?lss 90l (o

S BB 0y gl o5 gakwgy (s lail g ,m - F

Gyl (O

5 omaglb o (Lo sy -0

Sl Glgz (&

‘Sil._g s sy ;lam sbailis 3l eolaw!l -#

: f‘ "G g '_p

o Oy ¥. YLSJ

U9 Som 3 3 61T GBS o & il pue

ARG A

4538 O,la 3l eoliiwl g ailaBTy g3 yanlie —Y | Uas g yg03T(w

89 o0 Pl CupdiBgo (o iy b (T ;ngw 8)99 0 =Y | b gole (@

338is0 £3i A Oy 4145 )8, F | el B

s . Ne o -
09 Fanly ol (o0 (2l @ (bl S yxo -0 ¥
o all . .
y Y. VJ\A‘)A
Ole) 2,300 98 )3 102 385 Jome 03,5 o (A o S 03,95 (A
29 Slwg s g rals” (Y 930l ol 0k prles (o
ﬁwﬁgsjﬁla,&&g#ogﬁ}ly(f UJLwS&é‘sho)géAgémL;(c

i Ol Gial331 (F | Soglite glius slonsl by Olaj et «SlS 5o plovl (5

LS slaliz 51 Lol slgs g3l zis (O

'

vb.’u 053""’ \ " g

e b oaSoalfonn Gy 1o 8 (1| 5 bt 5 5 gon b it 5 i | 0 V23 A

31 48550 (3350 Syie INBEMS s 35 (F | (91 U34S (sl yy Lauwgi 5 Jgo aily 5 ¢39,95 (o

- S ol odls £945 ylad g 00,95 [y 0yl

B35 Slavs Fud b Sow @l g3 (7 | f palio €8 12 b (o1l y0 Gl slog3b (oLl pue (2

il y90 LGy GBS 50 S36 A3 LS (3o 9,3 (F

(PYSHIRER MY,
"L.’" D,M "g&_"" 05_:_*‘, ‘,; . ‘,;LSJ
ety gl - oaiyly 585 (Al
LT | Pk (@
oS 655 Glgixe -Y osle waslb (z
Pl 5o -F Hbw (0
@2 Lo ag,25 -0



Dina
Stamp

Dina
Stamp

Dina
Stamp

Dina
Stamp

Dina
Stamp


AN

Mason Kenneth, Duncan Tod, Johnson George,
Losos Jonathan, Singer Susan, Understanding
Biology, 2end Edition, McGraw-Hill, 2018.
Raven Peter, Mason Kenneth, Losos Jonathan,
Singer Susan, Biology, 11th Edition,
McGraw-Hill,2017.
Neil. Campbell Urry Lisa , Reece Jane, Cain
Michael, Wasserman Steven, Minorsky Peter,
Campbell, Biology, 11 th Edition , Pearson,
2017.
Benjamin A. Pierce , Genetics: A Conceptual
Approach, 6th Edition, Freeman, W. H. &
Company, 2016.
Solomon Eldera ,Berg Linda, Martin Diana,
Biology, 10 Th Edition, Thomson, 2015.
Mader Sylvia &Windelspecht Michael,
Biology,11Th Edition,McGraw-Hill, 2013.
Russel Hertz Mcmillan, Biology The
Dynamic Science, 2end Edition, Broks/Cole,
Cengage Learning, 2011.
D. Peter Snustad , Michael J.
Simmons,Principles of Genetics,6 th Edition,
John Wiley and Sons, 2011.
Alison M.Smith & et.al,plant Biology,Garland
Science, 2010.
Bernard R.Glick,Jack J. Pasternak ,Cheryl L.
Patten, Molecular Biotechnology Principles
and Applications of Recombinant DNA, 4 Th
Edition, ASM Press, 2010
Linda Berg,Introductory Botany ,Plants ,
People and Environment. Thomson Brooks,
2008.
James D. Watson, Tania A. Baker, Stephen
P. Bell, Alexander Gann, Michael Levine,
Richard Losick. Molecular biology of
the gene, 5th Edition, Pearson/Benjamin
Cummings, 2004.

Taiz & Zeiger, Plant Physiology, 3th Edition,
Sinauer Association, 2003.
Alcock John,Animal Behavior:An
Evolutionary Approach, 7th Edition, sinauer
associates Inc, 2001.

3



SUS 55 oyl 519 (L5 QUi 8 guan S 0]l
233193 o (F) (ol Comn 5

Sy | oyencsly | aSeofl
Exon by O95S)
Allele 5,5 J
Intron Slo gy
Anticodon o300l 9 uaj
Prokaryote Sl Ay Sy
Plasmid Sid o3y
Polyploidy R AN sh b
Tetrad ab,les S5
Digital o5 Jlzes
Dimer )bgd 2o
Ribosome oty P99
Genotype 5035 59
Genome Bl Y £9)
Centrifuge &l 3 590yl
Polymerization iyl Clad Silpo b culad
Phenotype S uigid
Physiology Cswlids pl )18 Siele 3
Capsule Ay JguaS
Codon )05 ) 9~\§
Crossing over Ol ool 29l Sl
Chromosome oipl £33509,S
Glycolysis Cals s eSS
Eukaryote ) ik gn Cig)Sy

Y&



WY

el o o (owyd 4ol g u3’39)i9u5’}9°1)3 ol Jpd s sl 2055 ot (18 Sl Caer (ool (532400 Sigy Olojles
oripluze) Lty Lol eolabs &l,glgs a8l 5 sl ) 585 (sl S e JL03 e (] Canlios (S5 iy |y (ladas 5 e
JIS) a8 b ol Js eyl 93, snyd (sl elSigp sanyd (5ol byl (lolas ol il 3 b b A 531516l s (LS
597l oS dalisl s 5 9l Slsime oo 09,5 U)K it el ogllas plosl ) e o iyl Oladeo g lygel il &
OSan () (ol (3 4 (13leg ) (o A1zl 034 2y (loiilus 5 5 o (Sl gy pyioeo Lo 5 (196, (S D150
257 i 4 3103yS (6 )b S oyl (glgieo dguas )31, Cilojls 295 ol yLa5 &51)) b g asils Ao ol jo ) heline M5 a8’ Sligel it g ol ywsd ool

Dgids oo pel

NITIE S8 o ol Comn 3 QLS S Lk 13 008" Sy 3907 i g 0 gsd solus!

Candd Joo (ybins! Il b g b s, [ s Jore sl Slgls ol g ol s,

olisle ) g dome e | ¥V 9 Ol e Jon | )

SF Oldgo domis | YY e ook g [ Y

Ohen e T A Ohen Sy ygn| ¥

Soolpgg 4olSeS olislay dliee | Y0 Olwd)s ke cwon| ¥
Fleb Olul 5 sgie b | YF 293 bl e |0
Olrgliy Gl Jp ey e | YV OlwdS A ilre| £
o SBL s | YA Oleee| padoodlple (S| Y

3 b 4 | YA 93 Obde odan | A

Oliows S5 able| ¥ olwls Oblades om0 | 4

Ohle | aSilal (ghase s dosa | FY [ (gyliasug e, los PR IEIRVESY R

o Gylyl o1 | ¥Y ool sbo s [ )Y

Sl Sl oy Sl | FY Ol Sygess Lopde | Y
Ol (5o Sy (uadlE | FY Ol ehiled| Y

o beasle| o o Sl Jadllyl [ v¥

Ol ol so)lbe pglie | ¥F SFy o eealpl | V0
Oliwjes 5253 03y il oy | YV By Ol Slye sl yST Je | V2
Jadyl Syhe oy | FA Oliwjss Sydduo yrol Je| VY
slzile s RESCRROY I g} LB Ol oy SLE | VA
oleys Srx Loy | O st Ol 3l S e | VA

ohsle GAlaS pe | DY oS ool Bho e | Yo

Y o Ll g0 | DY oS pdio e | VY
3 oS hg e | OY 93 Somalul dgaae | VY
Je3) Ol L) of s> ol Cawgd pll asmelo | VY
Oy oo by i)l | 0O Ry by asl, | Y¥
Joolpgg 49lSeS o9 pye | OF o Sl pls| Yo
e e Allsle | ov oltsle S Jolpes i | Y5
P 0)) (ot sliga | DA S92y Ol 3 S acbls| YV
OBjeyn oy (Smye | O Olwjgs Aoyl by | YA
Oliows wlbo a7 Ol B e | YA

Ol glg Ol hldese | 3 ISV oyl e | v
S92y > sle yS1 Je | 5V 55 6P wid | T




sl i 5 o T Sl 3 5258 015 5T ls il p s Ol
M((w)}g)kfé‘f}:ﬁ)\ quwujja.:)) bbu&)bj‘dw)}éuvtsduaxo‘)bjbb3_39-
S I NVOAVOAVY s 8- Ul g5 SLaS 4 b L «nazar roshd.in gLis

590l S a5 G Ol



	فهرست
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page



