dawgio pgd 8599



https://www.roshd.ir/112216

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

WYY P ddaigin 090 6,50 m35ls0 &L (V) ol

hisel 3000l 05 gl lojls

5 alamsgito 5 sages guy3 SlaliS il b

s aglllolabs Cile e « 501302 LS (5 bl o o sl o crazeo JT ol s
(S3y8abip sy sLash) ol 58 ot 9 (oE olie!

slael) oo 58 (ot 5 oo il ol agdl s bl oo ol dame crozma Sl e 0
(31 keal 9) (ool St e 1 Lo (ool Sl 29) 568 (o= (dbiog 5
B33l lgn 358 5 523 L5 S ol

Sy Gl (650 200) (omist 6513 wzme = (Slr 5 (55 5ol ) (sl Lo e
o5 bl (plos 555 ) 000303 02 o e a- (b sl 2, b S35 o)
3D (Bhels waali 5 (Shn aebld iasgspgans (elel pade o) 1) pai Slal a5
(s lwoslel

(Sm3a 3e) G550 9 GPi9e) ¥ 8o planslos o el | Ll

VOAEYEVTBA 1 ey oS AAY 0 AYFS IS5 )55 AMATV VS il

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

(597 bl pogasueddl WV ieskeS o6 Ol (o p slocliS g ol 28,5
FYOVONTA iy 9o FFAADYFo 115560 FFAADN SN 35

€l (ol Glpl (oo GlLS pid s ol 5,8

Vo gt ol

:ols ol

CXPIRVY

1l g (o 30 (532 540l 52 o yr 0
it g (63 ya0li 2 039 331 Aol

6 7 s 3lwoslol 100
25 weolel 639 381 awlis

ool SLES

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 (53254006 5 5 33 oyl sl 41 Bhaite SUS (9l (Ggime 9 Lo Gk duls
Sz ©goa ol 15215 LS 5l ool 4595 1 9 canl )35 9 (390 @)l
o i e Jo o aasli ( wladl (i Lo (g 5lme (SOl yo &ilyl 9 (S sl g
o2l 31 5970 cunS (g £ 98 9 S p2 A ST g ol At (LA (5 )l0 p uSe

NS (20 51,8 (PPl 9 Ky e laloio g cnl g gien (o jLu



Syt

V e SV s JsSg0 -1 Jud
Lol S2lS5
B> (gjlwiislon
o (g,

TV Wb polebl b o -Y Juad
)
PR Sow d
05 Ol e

Y e B Juusd 4 e Yol JUs! -¥ Juad
abpenlio
Sl gy

Y e g AW )3 s -F
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 Juad
o G351 0 590 63 s 2 tangd
S g sl STy
g balyd > pringid

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

Sy ol
29SS (S 9 bl



P

oo

w233l5d &b sl &S Sl dlansgio pg3 895 sl Cun) CUS (yogus ¥ olids Canj LS
5ol g g Al VY 8abiyy gl ynl dolal CUS ) sl o Sl g b o 2 sl s
B 55 dlawsgio J3l o dus 53 g 51T ol 8,93 51 48 sl uslids Cany 5090 )3 (270 pole
sy dlawgie £930)93 4y p2d 4l ) Cuy LS b g CBL asldl o 25 pole (o lS
Al Grlaio s (028 pole 650k 9 Con Fog> aslin (slotal) ol (olidh ey a0y
Olusl (b3l doye dw jd Lo wwyd oy b allas aslyy ol CBlunl .Cunl odis (15 Lo (oo
) paie gy gl Caer ) 9o iy S L L] o s o2l g (35 0095 L LS (o
55 e (sl Srual (25 o bl 2 D350 e (GO 5 Jos ol sl Ji
Wloads Cusypd 5 o0k 385 s90l (il )3 WS o (M gty oy &5 (0025 psle
10l 0l 1> 39, o L)
b S ooy (o balgy 9 oSl eanlio Jilod 9 S50 olul |y Gl (i pls
53,8 olad y3 0l 5 Jb Bluws > (sl o gl 5 035 3135 5 S o)) Sl lgisay
DyS B4/ a5l Lol LB o clais]
S,y (555 055 UgS (sl Canmba 13 0503 9 395 L LS p> glane sy b3l L
S5 S 4y 0 )55 /8 Clsesl | ol
555 8l s o 131015 5 555 2 S (25l A 5 o) <l
S I3 o ool U 131 278 pole sl st g o Cygaoes g il ol Jbo)
@5 (e plrod] Slgn 028 ple 5l §pSope g pine (e @lie 5l ool L
M1 5 L 3 Lais L b lld ol 5 5 00 )] ale (ol Cllad 15 Sl (6l o sy
S 8l ale
1 sl Lo 5 ()b eyt O o] oy 5008 b Y) ool Cang dolsl y3 LSyl
g s 31 Sl JU) sl Sl cc55l 5 00k S b L)) 5 JsSJse sl Sasls L) oyl
g (oo dalllan loj 35 )3 Oyl (slylidy 9 b 965y () Syl § 505 o
£55 555 LS Wgis oo Ll ks s g a3 by S ol aalllas b g0l il



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)

Coe g3 b lygal 3l O 1348 3315, o055l g0 13 (655 iyl 4 OS5l (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 (£35S ) 13 bl opnlis
ilodds oy s ¢ owlids Cunsy ple o i sloasdl b
b (55,3 590l Ll S Gl gl b Coglgl dgismo 281, )3 sl 0397 Jgl dlawgio 1 (il3gal il
o sl Cannns§ o Lo 90l 3l el e 4y Ol 5 ool Cpizren g4 o0 dxlge Ll
B9 3y il By clalgises 5 (Sl s o

G255 sy ) b 355m £ Vg 25 b oy IS Sl it
sl g0l 1313 398 Lanogi (6l pogo (3 B g 6,58 iyl o el 13l

P 5 S sl gl Ly jlislio ais ale ale V93 Fo)U 3l sladiges LS 5o
AW 02)91 L5)9’l> Lng)L.Q) ca s 9 cuj )‘ oalésiwl lemu»s) 9 Lg)auw) Lgl.&»)lfs)lw q_§)).}‘
ole g5 a0l 4 ciwlids oo (lieisly " Jguamo Glgis a1 ple aSST pr0gMe (540l 2315 b

iz dy o 8o g 0y M8 13 0l 131> byl (58 3l S el el
Ll 1y sl oaams JWasl &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@wlwpwm@wguswmw
(1455 a0 LS Ml IS 5 s o o 51l 2 15558 5 s Sblol 535
A8 T Sobel s (yg03] oyl 5

sl WM L8 sle oy wt&%}“b&}y}}‘ o 8l yd syl an gy
5 634s Jiluwo > Cuows &y wMS g 0350w ivgol 3 a0 |y QLS Lol Glaal &S 658" g g
1 sg0)) dots ;3OS pl (sl fumd (glgien 5| Slowlne g (6338 V1 gas 4o 48 Cygu0 oyl 40
oosas il cnlly g Olisel il 4y gy slylnd 516 simd )18 )L ol oo 1SS oyl oS
g awlS s (yg03]

OblE] o Canl oty s e am (LY 4 (L3 claclS b QS oyl aulie)d
ol Sbloxial g 4688 3 g anily ads Cdls (lygel (ils (gly i oS b z )6 g la g8
CB5 0k Bl (glalgiome y90 y3 ol)S iy g ligel 15 il 03,5 o 3l ] ol il
shxo s o5 oleiyl wi a3l 13 g Cuns yiols GUS (sl fuabpw 13 CIlae oyl 48 ailes
el ()3 QLS (Slgieo Lad (y0 9 590] 51> g0l 9 5958

)Lm.i: Cou yo & (\"9\'9\ L;\»L.w w»)) d.la.ws}».o )93 0’39y L;.«)Lu.o Gy ol ML): )
oK u;])JLu D9l (o CymdS W D uLS).) 4701 uul.uu‘ » Lj UJLQ( > g Cl 00 ch.>|.));
e oleza T3 i 5 3 4 Syppoet Alnn 2538 ] i

555 Arawgio 9 0908 oawryd SBGLS Bl 128 cuolidh Cunny 09,5

i 2T ka1 o (LS ol 13 (Lo By9by g (aailsy yidiny clbae
255 B e 33190 9558 5 (ygmo il ¢ stbomiiyy) 3 9 92,00



https://nazar.roshd.ir/

SleMb! b JsSse

D

Scwlossasloayjl, | 988 SVbuer
7 5 . Jab ol S bo (Sl
3Lyl yilesl gl yidrgs (il 4 (w4 Lok ool 1l ol 4 Jlaw opl Fewls -
53k s ialojl o by gl Ol 4 (g sl Jg wbb ool Lo alls a4 Jlgw ool Gy do> 3l (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 15 it (S ol 1500 (5l s 200 ot 6y ol gleknio b JgSga oy s
g o Ll 859 Sl JUisl 50,585 (Koo 9 JsUge Sl b Colio


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

EXPW RENLPY

s Oloy S S ool gl o3l g IS aslo oo Shg Lo o glaassl 5l S o
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 SoplaS 1S o 8 Lin iy 5 60 Lo Yo 13 5.0515 1,5 s )3 o ipll o s 9ol S
Sl 8y el 51038 0,23 o3lo 43 3]

le] 51555 5,53 53la (gieds &Sl b o3le ) sl 0is yaeiin Jlguw oyl sl
oy gl oyl 9 (atesls i) S o Loe g

gy 5 oy sl ol ST il 5 sl g 5lo 3y50 gl le M
ot o3 ol Ao 3905 3o 5 13 38 155 ol 6l STy il o o) 1] ity
Sy A ] 5L o 535 S ol i oSS P68 5551 o
2950 glagatsms s o 90 13 ol ()3 Jguns) JatiingsaS Ul s losep 5 2op sl o o
) JS8) 455 (03 oty o oo O didin g 5 I

Josistsy 5y IS

S o dlan Mo ¥ IS 31, sy 5 1S gl g lninla]

Josisbgslocs S ga—t

b&}@%ﬁ@,bﬁw
8 (0 &
)

S .
Q\\ Q\_\. - -
w " LY - Ty,
i

Aoatabg s ST a5 e syS-Y o555 sla S
L Sbossiazss

e
Olesla g iog 539352 Sbge P 8l 5
b osnlive ol laazbe slb S e A

\_Fredrick Griffith

Y_ Streptococcus Pneumoniae

Sl i

i P (g (Gre il
Iy bas ol SalSy VAP Jlas p
h S SlaSyigl o8 ass
Okl i (gl azgS diun 3l
S S 35 sl ol
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
B WB9D9{0A&E‘)§M|

Calold o s

\-Friedrich Miescher

ngﬁ%@,@ﬁ&@bj-\‘_}i&



Al s
Ay plasvavA Jlw peas s
O S SO Slusgas 45

ol Jlass] B o5 8L

iy il

Lods Gl il e 592
by as woly Hlas Vary Jlw jo
ol S b3le

sl 12 Syo g Sylow widle jgp el bgo s Jlodindiy (sla g Sy (32,5 3,5 odlie Cud S
Syl @ 39 Coly lio (sla hge & gy (gl SlosySh (3235 45 Jb o 39 o0
oaaliio g 525 o 9o drly Lo )S bodd 4z oy, sl Sy (6)Sod kel )3 5l 9 ol
s by g0 Spo Jolo 2lol d diningy S99 C8) 4ol CapdyS Lo b b ogo oS 58
B B bse 4l) dnbgy 094 85 5 Lo ) b odds aaS jbrabiyy lacsySh ol (bglsee g
6oLy dlaws 0dpe (sla joge (la i g (g5 awyp 40 ol Loy a ybge ¢yl VS 5
5 alass &Sl Wlodis 05y 0dye (sla5STL [N 2)S edaline o) Hodiig (slasyuSL
Sloads ol 03,8y (S970 & Ay g Sl s Sk

Canlo Jgd9i Jitie (6,500 asby b5 o 5,950l 48 Wi yaseiuo b jiolol oyl zuls 5)
A5 e o i) _Sis% g o0l oyl

ol U3 JsSg0 ¢ 5519 ol JUES] ol Jols
452 B lo a3 Ll (lizmad Gy S 5l doy Jlo V5 905 b o oyl JWa] )3 350 Jale

byluas 1) gl aseiialy o 3 55m ole il S 53 ooty il (S gl
|y 35295 (£ S saled (3 5 15358 00litol | 3iniogy b 4k (5l £S5l okl ek
S0 ool IS 1l g e 155 153,555

) 48 53 5 5,5 45Lio) Aoy 1306 (£ S Cu basieo sl lee 5L B yusas ]
it (Bl 83l U (8590 45 CE)S oS Ul 00 (g 1355 (00 Cpgp0 S

130,831y >dining 5 43S (el Sl 3 odd )yl Sylae (6,503 yialo] 5>
Sy (93,5 Lol b 53,8 115 AN AN oygis |y o Slge g 5305 J,5 YL e oo by (Gns L)
b Lo o JUis) 45 15358 o Lin diningy 1815 (65, Ca Laneo o 15115 5yt a5
Dy 0 ol )15 935 by () 545 gl

o i ool Jol 45 Sy s ol S 3558 o sl ol sl
5 slode Joub 350080l Cuwddsgolis Sl ol bl 8l jg00lo cilad 53 ¢ sl ylie s anol b
sty 519 00L0 s yutig s 45 15395 5o ol o il 31 gyl oy O 3 g 18,55

o Ceand oy 421y Ol g &Sl |y Jloating; (slag S 8)las %00 o ileg] 5
o o g )i S)  olgo 5l 0g)S S 008 058 w3l unnd 0 4y 2505
Jto dinligy 09 (68 (9l S Lazeo ) Sy (s 33y LN (al Se2lSys
Cogyls dadr ;0 &S W ol Al ]y 135 5 Ay g Cato JWis] gl cuoyd B aly o3la ] 4
el 63048 058 w3l (g5l o (B 2 25 (oo 900 Jlit

\—Oswald Avery
y_Centrifuge



B! Sl g3 s L

Mejaps JIib

5 (U2) el SilSgigm y mSeis ol a4 basul SilSy

Slaasly sl ((alyed) olls (Ko s (L) sl Sl o9
e L 5 T Sy 5L A g ity )53
DlidogS by Jocsjons J b i S g8 Sl s
S 9 sS993 Cawl 1925 <Ly 13 9 59025 (oSS 1 5340y S iy 133

sl a8 0 2599 9155 oo 519039588 (T 31315 5900y 5l e eS|
FURWE Ol y Ml o L (G G) olsS 9 (A) L}gﬂ Jolis 315 (gladls 9o

U) elysr 5 (C) cygimm (T) cymoss Jolis 135 (el S5 il oS s
‘Mdl?‘\f by )3 9,15 3525 (v Ol (6l 9 )15 s ol 5L B
)l 3925 ewolyr 5L LgilSs Sy syl ¥ S
STyol B b Slawd sbog)S b og)S 5 Iogsiers JI 5k sy o Sas sl

513 gl o0 b lad (slaogyS 3lass g J b g g5 i g o5 )L 5l il

Ay g g oo o ob 4 ol Sdghumd pb 4 (STixil Sgn £ b LaSuSs
S 4k s59lS 5 b slaanin, (B ISE) 29 o o j03 A55ilS &y gy o 118 51 (OH)
el SS9 2.5 (0 )18 o e (9> Sygor b by o il ooyl SAlSy
il oy b o

o e

3ty 13055y T slojl gl

gl Sl s b )|°é35;3*3<.ﬂc5‘-“5b

0593k
=
2 %
(©) i)?.)a'-:” l’;)-’JM"‘)a’ T)b2 )3 (e
lopdsesss

H‘|= c
OH OH

b)) 925 B2, j9my 555




Sl ey
ol (83 ghuind
b LT o 2ol b oy 0y 30

T
C—0 kleogSshlras

D555 il SlSys dlos 5l 0.5

Hole0g, S Caog ol boyls

. o
095 9 yulgiud  P—O—

i o
0-P-0

Dg oo 000l piuw](6350ud

SlgE o ] (6358

Sl Sl i 31 s 0 S

eSS 055l Ly aniny S 316y (slv JoSge 9 L392lSes s iy 9 5165 sl JsSUge oyl ol

03955k

b
Slainy ST 5Ly g (sl yed (Lo ¥ K

9590 e p doy il (£398d 1350 L 3l 0 55 435Sy sty slosl 92
sl ol Cyp oy L g3 3 Us Lo ]y 028 5ol ], (Sgebles 1yl S2lS

1,505 sLa] 5 LS gyiad 08,5 5 el Sy 3 litb og, S oo (slbiy sl SilSy3
0 JSn) >)|>Q9l£m)w9;uwub.&dbﬁl_s;iu;&))_mwlﬁb ]

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
o 53 )3 cyol o aS o5 (L5 sl (slabs (g GBSl liino 5 lanli L)

)5 asuine |y bassdlSe (6l oyl

\—Erwin Chargaff



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

A+G -
T+C C G T A Qg5

Ll G=C

\/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

B2 51 ygnci ke 10 S g 51 o0iias!

(7 JSCo) 13,5 403 (6 gl B3 (sl JgSge 51 (Sl 50 31 oolitanl L " alSG1 8 9528
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



B> (gl g0 g ylo Jdo A IS

o5 9 Ogily Jo (Sl SIS

208 Sypre 190 42 85 Conl 0 il (G159 5 L andy 93 5| St )3 by 5 0
03)95 = Ql.gb)i gS.’ La ;,J.é-] @g)b Oﬁ' .JJSL;o b\.’qu |) L;ld;’.:.‘b) 93 @g)b )l;:.&L» 9 04 6w
838 i o S8 I gl Wl 5 Clind 9 0381, oy ol slacsgi S5 o0 dunlie
(It Vg o2 (S9yg) S 3b O g « el (§398d g jolomo A592lSy A § iglS s S
(A JSb) el B

Loyl S g badigey ol 21500 455 o e 51 Bd sy 93 iy (e (55550 (Sl
(G) (198 9955 0 )38 o S99y (T) oss L (A) (o] Lo o St oliais g0y
T oA @ Gy Clym g o JoSo glajl Lol iyl s g oo i (C) g b
P90 ST (St (9 Sg

0l LSy Ol ool 53 B3 J5SUg0 jlab o 30 oo Cesly IS (ol o sl e 55)],3
9 0 b3 JoSUge ()0l Euel 93,5 oo 115 gladle 93 5L o i ) lails S5 5L S

iz QLS B JoSlgo Sy i) 93 45148 Canl il JoSio (sl s e 500 Ao
oo o |) %03 41y (SlaagigilSs (i Wl oo pUS 2 (adslSe cui Llulis g
b o JoSo sy )3 a5l 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 4 (59 gy 42 5]
P2y 3 (Sl o 5 w3 6l b b 5850 a1 ol oy (55 S 5385
255 o 4 gl 6yl 4l gy il e o 51 bl oiamy )3 45155 o o 513 e

il ey

Lol oyt 359y S B g JoSo (slasly

e St Sg



ol €19l by
Sy 3 5 ol (lainy S5 by JgSge sl by (ln el SIS 51 (6,505 55 S siS
Lol 5] om0 45 5515 coei (sl i laby -390 o dils by (slotsd 51 S 5| oo
' S e 2
by M 5l ozl b by 5y o b 55, 4, b5 511, leSils) :(mRNA') S (85,
/ sl Ll T s b 348 5 m 5SS
o 5y s Sl i 9 30zl 8l Wil ((RNAT) J3 (50,
> 8y 3 3y 6by g osdle s 5y i > (FRNAT) 58, 55,
)15 525 05 Ol ekt 0 I g ol (15 oy o 185 oyl yp09de

Sboslo 5 pbay plaasly pleMbl -yl g o Jaiie y500 Jud dy s 315315 ,1,865 3
By 4] oloig do b b by adgs a0 155 o (3 )l oSl B JoSUge 51 i 0o los

i el Ll T ol (gl Jaad y3 S oo 211, b3 (6 EPULS
o Ll T b o] (sl i 5 xS ooyl 1, B3 (ol sl s 3o

"5 g gar (S STy 13 i gilSy IS

)13 00g ey a3l 53 35 (6,50 ol (b i by 9 b bt b 15 8y 09Me LnasgilSs
g Sl ai3b 13 (653 gy quie lgie 4 (Olawd (65 3931) ATP I3 ol 156255 Ui (sl
S o olital o 3 cilises (slaclad o assly

SIS S g yriwgd o)) )3aS Wl o 3)lg ol JsSUge Lt lus ;3 L 3glSTs yimons
Lo dunlgs LT od] (sl Lad 13 1o JoSgo ol b .sils0de ply 0gpSl ol i

\—messenger RNA
v_transfer RNA
Y_ribosomal RNA
¥_Metabolism

e

ple &6

Slas 0 ydwe :pVASA JLu
(sl SilSg)  (glacwn
"))’4_5'3.

33 OLas Copd)S 12V AVA JLo
4 6L S Cluogas 45
el Uil B8 1500 68
i San 55550 :pVAFF JLu
by as uoals olis )b gl (sl
ol K533l
&Sl Glas BBl :pVAd - Jlo
T olass g5 bgs sl sbs 5
dal_«moC)lAsﬁ 5Ab|3¢3‘551_u~o
Gl G s
359 9 5 IS313 12120 L
szl sl By as sl Liss
Syl> (gl i o

S0y g gy 121V A0Y L
B3 sy y sl iy o g ylo o
23,8 4|




U s3bwaslon

asl SleMbl (ggls ¢ lyg 00lo Glais 4y by 4l s an g b
Elan oo ol fol iy 3 40 CeslSy o5 gy 055>

JsNge gy sl 4y 354 o0 plsl B (63 luwdSlad b8 oyl
S0g5 o Sl kidlod (008 (51 (55, 5l b (5L

W3l e (oS dla 3929 9 S0 5 gl Jdo 42 2255
Sz b a3l g b by (glwasler oby as b
(A JS) dg oais dlpriy by (gylwaslen (gl aliso

by iy 3 8 2 )b oyl )3 s Bl (giluviSlon )
slasl 3l (Sa)ls sl Bl 6d)s50 Cuwd Cygods (adsl)
S a3l o)ly o a0 il 93 Wigd oo wpnndd 3l Lol
bl 51 (25503956 Cad &0t adsl (613 g g 0
AigS oo bl (gilwaslen o) 4 Conl o Lais

R asl yp 3 7k oyl 5 1 Bl dow (Silwailos Y

SrASsSE L )Sod sy g Sl gl (Sb 4y bogy po by anin 3

533l (Se baidd (ol &3h 2 ) gr el o 4l s
AingS oo b lisaes ol 4 )3 3939 L (s> anis

i laad Jols (sl 5l plaS o 2 )byl 3 1 (005 1,) (SBlis uf (g5lwaiilon Y
5133958 530481 Gygods |y s (ladidy g LS (laas,

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

slodringd gl siygl Camday |y sy ool gy ool gy Sy 4 LT Sl § T 0ogund 3o
Gl Wlgn b 453)5@‘;10 l LSM*—‘L")] DLl 4y axgi b g M)f)b )1y el &yl Do
o slmatsy 31 slogs (b (slaantsy Wl b Ll S gy sl Atusyy (SloaisS b8
("N oy oS Cgigil & olaigzlSe 5l oalil b1y by csm ol b Ll dimd Lauseis
53,8 (6,138 wlis yls

\—Replication
Y_Meselson
Y_Stahl



3,5 1 o 511, LT 185 o Yl i oy b 0135 gty oyl 1515 6yt
oS sy N slagl sl 13 ON 550l cutS BN (bl Lo ,3 | Lo g8 Ll gl
o (pl )3 285 g Ay doye iz ol g DD )y WS (0 ES50 68l gbd C Lo
Aol agdgl (6l (68 S (65 e SKiww (S12 45 B0 g5 ol (658
Lo £ 35y s A g dvgi b 3,8 Jitto "N (sl S Loy 1o 6,58y ) s
03,8 gyt g M et e 1y o g3y (6l aidn Vo Luolsd 13 085 oo Jgbo s ¥+ 9>
Jlre 3l s )3 9 Elmel 1)cspSl b (Sloj adlold o 55 by JIs o sl
B bl 2 g0 doms 53 10003 50 TV sl iz p0 3 § Sglisie o lale by IS o
20 s 5 Jlal 9 Ogadso Stles] Jolye i8S 1,8 gl yo Jsloo 31 iglito sl st 5

o Ve S

ol bl dogd 55 (53lilon o 315 (Lt toled] oyl s 48 w0 lis a5 oo cslos

E.coli st L5y *N laye ) E.coli (5,5
) .lea,\.«i’:)ﬁiﬁ9o.))§
-
N i by
t
Lo d "N gl sla S

) Sapodl> Jlis) "N s

.y \
i

A sladiged

¥ | 1 | Olojdus Do

Slodilonpsd 9 iluaslen Jgl y5 FERIJVIN
(4885F+ 5lam)  (agdov- jlan)

> iges
A Soas ylw

\—Ultracentrifuge

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

a9 gl )3 5 S o315 52,5 31 Ly Ads] £l ST (2 (il
s S J&o 9 "N Lol (b asisy 93y (g 3l> oSt
a8 b 3 sl g 3] ol (sl sy b
Ay wle > ()lg (013 3,5 31w (4835 Yo 3l um) "N (g5ls
Caiold bawgie  J&s ol (6B g 01> LS5

(4885 ¥ o 3l dmy) (g3lwsiilon pgd yo0 5l Lol (sla 6,8 L (sba (¢
JSas g (VL )3 (65503 9 e 13 (S )l 93 001> 30,5 51 e
s S S oo g bargio JEo e 5] oo g 00>

Sy



Wl i e ()50 Ul 39 e plsl L tlis e oy (5lotislan a5 (s aseido |
S o2 @52, L 5 g o0 1o K0S MalS ey 93 0 Ll Sigis a5yl 51 455 b sy 93 2
SbeodinSlauly g e bl gilolon (T b olyan 5 2,5 anis) 93 b L b s oo plodl (gjlustislon
3 el (S i 9 Sglie
JBapmn ailj)S ol an ()
U9y ol g0 g e ool
I S
otelegl alg) 510018 g o LS)LAMM Jb').o 9 JA‘}C
ool ol cdale s o )8
) sl b o o e ol 23 2 s 4 gl e o8 2550 (6300 Lolse (g3loislon 5
53502 nS o YLau ol S lgie 46> JoSgo—
J Sl b Dol i sy e e 550 oo s o S 3 150545 B3 gl sl

Ol 3 S cilisen slaclale )
3413 355 Sland 93 (il Jb 500552085 Ly a4y Ll dlasd j5 a8 A Glaud duw gazs by 515013
2 e gla J3Sdge 299 L W3 oo Cud il 255
wj‘i‘) &5); 19 Jy oo ﬂ loSo Cyquoaty |y I digtlSy anis) 93 03,Sil cyeuio 4 (3losilon (gl p3¥ (slav il —
A5 (O (lulleyonalys o 3

. . S & ywl (€D Somlgdnd o)l &
s S o iote sl a3 o Fog & il (£39d L9 b g 423 205 b 49y
Sy Sy JEs L Lo o3

hebly b egmmadhi i lohen oo g il ciseld liggn b b giluosilon jf L8 (63 lunislod Jo o
JB bl aaSamd o JSi s ol sl (KaS b ylS ) 35 plosl Sl (g5luoilon B S5 e ¢ 1 s ygtansd

O aseine by 0l e s - -
r (VY JS) a8 o3 o 3l 1y ()l iy 53 5 U gy Lo 518D 0351
gyl abaiyn Jolowe S JS0)2S (o 3o 511y Ol sy 93 5 Bd gyl S 0 3l s

L o3l i 3 iy 93 D9 plo] (g5 lwdilon Cunl 1,848 oes 13 Cuwl 03ld s Clains

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

g0 sl 0)d (I (g5 o

355 polely tsles]

b3 (sjledslan ) IS5

TS o 3l oy (ol gy ISl 0 B i 93 00 5 e Lot L5y
g sl oS dny blis ;3 b iy S B asS oo Called ,Sotan bla 3Tl 6,0 gl
"3olatld WS o e 51 sy (lanigilSp L JoSe (lanipilSs a8 el e 5l S
9 o0 plodl Cup 93 50 (Silwailod «(Silwiiler Joro yd aSol wdn g3 b .l (310 LDNA)

255 (o0 5 (R 99 Sjlwrlod o oy

\—Helicase
Y_DNA Polymerase

AR



59 g lr oi 5l b5 &l 93 45 e )3 A0 VN IS 3 18 lwiilon o193
ol o Aol ) 155 o (jlosislon 2o Ll Sy 4y 4l o d52ge 5L Y jlus s
Oiean Blodds 5l SoaSs 5l dnls) 93 g S w5l 4 93 (y0 (g Slagn Ll 53
23 iy Slegl 41y ragrlSes o)Ll sy JSis Jl 3 (st yral 63588 (slatign
Ay ASedSe 10 a8 0)ly  Siww (3L £ 95 4 MsilSs S (s adls) LS o ddlis) uSis b
535555 o A 8Ll plSn il JoSio ol i) (69) 4598lS 3 Ll gl sy 313 15 5
155 5 555 o 1 Sl 0 ol 3 b 55 13555, 5, £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 3Ly B L by (glwasslen

123 g0 )5 ot lio LoSo day ulusly |y 55885 3l lubd ol 4 ST ol nisilS'y
Bgeg 12 5382 3 o yleutd 23l iy 29,5 0 g0 o 2liti) 3y0 (3 2 s
Solinl b sl Canyd Al 45 WS g0 2]y 4357085 ooty 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
531 lgmmnd Celled o 51y iansd 31 ol ol A1 oo sl (39800 S0 O 10 45 42055 (63 g5
Sgw (il ;345 g5 lSs cled o g 223 oo S y ol (6090ud Ngm o 534S 3,05 (651 pouy)
13 bnolizl g, cely 45 1y b (0S5 Cullad 135t cn ozl gy (sl Iy yia (639

WS (o0 ] 229 9 o0 (giloslon

&Q%)lsxslhﬁ:%)lf”i)b djl.w JSlo

o5 o Lid > Bl sla JoSge Ngis o a5 ySTL den Jolis 45 lacug Sy 5

B> g3lwailen VY IS0

VY



VY

Syl aislen 5Ll oSl

B> e 99 (sylwailen VY S

o5l Sl & 5 313 JB dlginn 3 o ool sl (553 JpSlg S sl b 518 5
Sd pb 4y 1500 (263 e JsSge sl 00 (Lol (665 090 o gy Sy o o
A5l oy (xS b ]y (6550 (sl (Shog Sl oo b JoSUge ol Sledbl il anils (o 330)
1 (g () Com 331 1 3 Sy Cunglio il 33

anisy 93 olSols ol )3 5,05 395 (61 3 (gyluaslen el olKols S Laid gy Sy e
3l G )1d 3935 5 o 658 h j0 ik 90 (Silwaiiled dacg )8y dilon . Ngis o 3b i 31 Bs
b OLL (g5lwslen 5 oy ySoden 4 Bl o doldl oz 9 50 5 & gy (§5luwdiSlon alads S
OY JSs)

Caa 9050 (Sl ailon

St o st ] 032 Froee 45 1o g 3l (gl gocre § ol (oS g0y (5366 y )3 b
Crl g8 oo o Maginns (3 (0l 41 48 315 3924 b3 (6140 345 s Mo )3 s 09l
D9 o0 633 (Cuwdy) duwsd 5 ((5)AiSgio) 03451 10 315 (ol Il aS'L 5l £ 99

B30 lade dgn g dliune oyl Cle .l gy S 31 ouzmn s g g 13 (lwsiler
Laid )1 oyl iy i (58 (613 ol cptizy gl 31 P18 y20 48 il (568 iy 3 il 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

o5 go0 g Ay ) po 4y ity Wilgi o > gy S 15 (g5lwdilen 5ET slaolSols ol
o o Cenmpogiao Dl oS5 el o) VstaoSly 5 Vg0 Iy 3 St Ohgd o Mo 1255
5 ol oy oW ol LS5 ) L Jg Cannl 0L o2 (g5lwdiilon 5l sl olSols slass ¢ oL
Sgds o b5 3] glaolSols ol



adgl s>

Silwaislon alyed

adsl s slaais,

Slosslen 5Tl

85 jbsl ise
)
S (slaas,

Jolsbo JsSge 53

> siboslean VF S



W cpag

35 650 sl JsSge 2513 ot |y e JUisl 5 0yt 3 a3 48 by o by ragdle
Lo e o JsSgo 3l e §) S o S (Sl il (£l iyh plosl & 45 dizuun

Wl ginel Uk Luo

515 b g 3 odpuslgiel dlasi 5 i g i Wyt 51 a8
(-NH,) cynol 03,5 (S 1 yp el 518 ygbo ot U tuaslgial 43S o sl L] e
R 5 0ol 09, et 0 V0SS 13 &S psbolen 15> (~COOH) JpanS: 5" (Sl 09,5 Sy 9
4N C|) COOH hol byl oy 9.8l o (6350 0128 oo (S Rog)S g jgpans S ol o &y JuSy S
Y | Soolgicel y 3,34 pasio sla Sy g Cunl Cglie Calises (sladuml ginel )R 0g)S 318 o
H D)5 (S Ol 4

S oges lslo 10 IS8 StawR 05,8  olowd Conlods ()] 136 5050 350 iy 23 IS 15 Blg5 o duuwlgisel
Al N

il iy
15 igléze (gl S5o9 R 13 Cglés o 4y a8 s oo 03 50 |y Wdaolginel 51 olndiges

(Gly) CpomMS (Ala) ;Y1 (Ser) cy s (Phe) opVT Juid (Met) yoguio

WS (50 Juctio 55355 43 1y W suwlginel (Susing g

b siSTy g 9 cpl 53 i oo oy sl ithans 2S5 el jgan b i (gl dsuslgisel
Syl Wig o) 1S o sl (STl Wgw S0 duaslgisal b dsuslginal S el J3SUge Sz g5
) B9 nl et (S558e 5l loslio 658115 JSib g8 o Sty g |y s dusslgisal oy
A3 o s

VO



Lo g 9 oo JiSiti it by oo Lol 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
A8 o glolid 1) gl g s 1 Waswlgisel o olowis (sla i,
Jeg Yo hidlel 5yl 565165 £lgl Cannds )5 tswlgivel 4 S

Sy )4 b ygn sl 3 Ll

L (g5 55 )b L ciliseo £ ghas

€ «Oebgn lad JSb
S s o0 slrely 5l (S

oS gy leslal (15
Lol sl 3] o3lital b

Cdies S0 sla gy O
b opSgp Glmdw lsle 4
oSl > Ol ) &S S
A8 s Llg g0 ly ol 2
o Hlsbe & gy oy
O 3 sl dsloe db
Sol onon ol 3yl (oA 4>
ol LS5 agi b
kx> LpSen sl
Loy a8 39 co gy b
ool Yl 5L LS55 slie
Y )

Y Swlgisel Y dpnolgiel ¥ Sowlgisel

el slgs)

S35 (slas]

S den S ben

S Sy S5V 7S

Jl s s (1

e O

(P59 B

ol sl (e

D5 oo gy il oz y3 o g LSl VY S

\s



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

ol sl 53 1035 Corgo oSl 4 > Slginal s Cansl STyl g0 095 @Bl )3 Lyl Cand
(229450480l g dunslginal £ 5 Y - 04185 )15 )y i) O Cullad el () Sin 93980 oo (392
bl gtz s A5 o ol (58525355 e o s ol 5
Sl oyl s g 13 (5l o S 7 glaw e (gl 1L 3 W danlginel JIgi Gl s il

(GINY IS) 555 S

Stk 09225 3l (b iy (e 1 S SBNg—m I BRI = 093 LSl
&y 4S5 s (1 gys 50 pgd sl oS Lo W diguy ol 2394 JL8 s S50y0un (Slasign Ll oo

bogyle g Slxio yrdo (59530 pgw LSl )3 10 4 Juatio 9 03,95 Um pguw Jlis b
o STony S5 sl ol S5 o 5o Sslito gl IS 4 b etigys 5 amd o0 ¢
b9 g0 S35 )5Sy w539 SIS oladuaslginel R (slmog)SaS gyl sl 30,
pows il g g STyl ( gy Lile 6500 (Slatisey S5 L g A28l O (220 50
2 o3y iy Sygod ) (g ilises (s Cannnd Wagyed (o ds goome D5 0 CaS (g
S gy pl 3929 b cpl o (Y S8 335 0 S5 o2 S
S (5 0B 3 e Sl L5 (o O3 cpgus LS Lo 1)1
CmolSone Amd poss Sab ]y Ol 3, Slas gyl b K15 o o dunolgisel
LIV A JSe) o pigus 5 b a6l

pola Lo b iy a2 g 305 il ooy Sl oo
2 3k 020y K b 93 45 955 o0 S (ol jlis Loyl 3l
W0y 5 oy jlisl cpl 5> s S5 )y gy HS0aS5 LS
Wy, 2> 23525 0 Ol 692 5yl (g (48 S 53 (eAS Lad
(Y JS8) 355 o 0238 I 85 S o S

&5 31032593 Cuwl oty | (i 48029 o )l mglSge
W splisel 3 (ool s 028 £y ol i 553100265 93 5 Wl
ksl e o e S oo sl 3 5l gl lisls o1,
by Mg ools JSg02)53 6wl ) o gty oy sl Sy pows
W8S 13 1S )35l 05 le eyl Lo )3 Coles )38 o
(VA JS0) i oo S5, raslSen 9

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

VY



W (yalig g Pl

sSas 5 ooyl lo a5l s Lo JoSUge 09)5 (S giie by gy
ot 3T Cadlad dlas 5 5,15 5, _glite ccloColed o ool 3 o ystigyy 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 Oygods b pign j 50> am
s o g o 5] (51905 I Cmaghd) s 5 35 5] (slo S

S oo JEte O3 0 |y (i SE mglSsen o bTay (Sp
dig e )3 &S ol iaign g Wil O b & 30 by - i Gy
Cllid g WS o brale Lid (ope 3 ) ey 5 e SO oy o) )
Sayla ol @ 1) ey oyl u“i}j o g Cullad b oo ] D) o2 Lﬂ}j
Slolyd lade bliy g 03y 08 o (shigm Cl plSovinl el aS Cunl  uiigy (i3S
510 S gy 5]

OES1 G S8 9y rign €9 99 3 ESp 3l (S8 s b azeals oLt
3 B Ogayon yiin )5 o)Ll laigejgn 4 Gl oo s gy 503 51 Conl (pjgne 9
S (o Jgd) Ol G 3y slasl o Slaplo o (pdgasl g (pmgi ST o
Jro (o ntisn (pizmed s (San dgb plul G 53 clises (oAl b
5 Jlb 3 |y oodete odas (ol i 1 Aunlys 1t Ll | Tamy oS oS oo
Slaeage p oy 00,5 Jlad e

& Wi}j

Slp B ) (6551 45 0,5 o cuslio S (Sy90 )3 (ploens o Sy
2 oSl plos] s sile Sl 55l 1) (sl ol Al 4wl sz O plos
Ol Mt y5lo cyras L9l o0 7 slae gl g S Clgie b oS 5 055 dg250 O
5 3311, Lo J5Sge canlio 3,95 2 OISCel 31 9 oo plordl a3y L Lo ST
Sy olo (2Sly ooy ) l b izmad 3 o0 2T 25T (g3l JUsb (635
O lod 1 Gl Ko ] (1gds S oo Dby At S plos] 0055 39390 (s )
(5l 51395 e Sl S5 (851 339 Pl 5 o sy g g
ol Jg a8 o Jos asliz 1 55§ 852 3l o )5 olStad el
295 4l S o Cllad 4L ()3 (ilosilan g jriwgd (gl pud )3 S5
i3 o p sl Lad )3 365 Colled ppaslty - oaies aay o b 31 5

A8 (g3l o]y o g pylo g pow pd il (5318 Jgrao s b g3 5l enlazal b A NSO | BT

2y

Sl pidlen

(89 3 9 30s0l oS (Heme) o
Aile (b pdey Hsle o 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
Oe99en JoSdgo (ol pli 395 Juate

21 S lor Joo bl

YA



b o 3 Uk Lao

oSl 5y)n " Jlad slls oy e 395 b s 3 s 3l ity (g ol s

Lol oy w3l &8 LSy 3,5 oo )8 Ol )3 To3lo yient &S sl o3l )5 puolars] sy Jled
ols3 Jpaso | T390 it il Colled ol o LS5 5 odlo iy S o Jas
0O US) Bgis 0

05313 e pypelig o (Jolg b g e el wile (638 lapsgs 4y collad (sl ol om
o Lo 5 oo dgo Jl (i S92 065 o T 195 LS 0 S a4 48 N 3o
423090 ol 5l oy 25 Ol b il ool Jlab oSl 5 (13,5 )8 L 0I5 o Szl 5 2l
gl o Syo Csl 5o (e

a.)lﬂui"ui J

!—\
o.)[aui'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 ol g9 o 5l e 215 e 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



L o2 35T clled 1 S50 Jolgs

535 o 53l a3l Cllad sy p03le i 9wl il (Lod (PH ales 3l g0 Jolgs

sam PH A Canl V/ ¥ 3905 (195 PH Mo sl A g 8y s sl ity pH tlauso pH
Al o Y 394 a8 Cuwl oo il S PH )lge (ol 51 S5 it 03g05x0 oyl 3l 7,18 W jise

Oy i PH Mo 110258 o bt PH 0 408 3131, ol oy i o3y PH G o o yo
A 393> dingo PH 59 00 3)lg S 95 039 4 0dzallig) 3145 ol il & Jbs 55 Canl ¥ 290>
w23 S s ey 155 oo eSigg JoSgo a5 B 32 b b bagoes PH yeis )5
WS ooy O Cadlad (o domais )0 gy 3l 0dlo w4 ()] Jlal lSel dzes 55 9 20

33 o351 ol )15 1y Cdlad oy i 31,5 5l dmyd YV (Lo 55 laas] s (sl o3l tlod
948 b gl g U e 255 1y gt e eSS ol S Y 5l
23,8y Jlad s 4 45155 o ¢ cando G alod CuiSp b g o JIed e ol slod

131y 00l st 31 (655 o b sl B8 3T 51 ool e 2030 st g oo T Al
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 )15 399 a3 45 Jaume 3 00lo g clale il 58
35 g Jlabl ool s b U Jlod (slmolSole alos aS by oo aol] log b il 331 ool Js
Do oo Culs Sy plosl ey s oyl

1y ey

bo,5" & pglio (Sla s S
shacie plagush o
Sl WS (o0 (S )5 O
39 sled o Lo guSL ol

Oy 3,8 Sl as A
awbliayaC oG ib by iey

LS g plSonl (Sjgen Lgn
sl als gyt

Sz oo (o) 4 Lo 5l Cllod g e (il i el STyl Y 5 955 o0 i () Yol

93,3 o3l ()l oo w365 molKitolos] )3 sl Siag ol 31 clvoa 3l 9, >Q}9W§du>¢9m,§‘t@c\?§b(y

Caxino 33 B 331 3,045

o3l gy (SoCS g 5 Juali] STy o)l g ale glize gl 5> Lol )
SwodelS 300l 3y90 sla a3l J)IJﬂﬁﬁqﬂwqﬁ)adjygwM}ﬂm Do o
13651 Sloiog Coradl 31 1 glio g 42 (S gl 3 ol sl gy CS 5 055
b5 i oy Oy i 03,8 40k b oSl ool (el ogos (ol Bl 5 mabsasle
Cawd &y 585 Ao Wil Slyglr (O)lsS ) Uoligs odne 51 (st joboas |y oy aile M8 oo
Cuoddy (b puusB)15ySo) )l 335 5 LS 51 48 515 293 Lo pisaslo 51 closl 63950l .33)91@

A
YU | S8 05 a8 b lmodingis 3| el Ly Mol g Ly lisg s clanlod 51 o5lianl bodisgis aoliss 5

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

3



AR

S a8 Canl sl 4 gy yo Cnly Couw dz065 0D o (L | 508 dzusS 93 Y pyguas
Ceel a8 Cansl (55 S 295 ()lown ol el IS (ol (S9505 Pl )l (g)lew 255
o 31 50,8 apsS IS s Ol a4 39y 23 O 5) o> gl (g 39 o0
A59dS5 i s 3l s S5 (i ) gl 533 sl 55 i ol wCanol S s> 43,5
Ol 1y oxan 9 OF o datly (29 @ low ol rizean ol Azl 15 Loy 0ly3) o B
ML oyl U 55,5 o 8 o3litas] 3,50 sy oyl 15 w365 by SleMbl o Laiey w3 o
30,8 (SazusS ;5 |add 1oalSaen 05ilu (1f Ale b (j wam |2 8315 3959 35 asl plw o
o ey D903 3)lge (3 TALS (o o Cagy iy Bl soassly o Mto g A8 oo 300
D9 000315 gl ol Juad oyl )> 48 st

\—Sickle cell anemia

D

98N DY Gz 4o
Jb (sl o bo 3 Sllno
Aoz 3190 3 A0 4o
il E g0 (5 gl pow 5§55



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

L9

dwolgisal 5| o b Jg cuol 0592555 B JsSg0 155k dnlg a5 Wy dniolS Juad o
SasgdS s o b o )15 )L,BL5 JoSge o iy Lics o Jaall)giwd g Slodds LS5
Kb azild 93 blsy) wio b (sladwlsiel g 3

TS 0y |y it o (Sl gine] £ 99 g U

yld Cglas L;T sl g5 50 laid aS )15 dgn 5 W3silSes 55 ¥ (Ld J5SUge yd aS %#5901
22 48 A aseia oo gy 5| g Slods LS5 dslgisel £95 ¥+ 5l g Ly oS o>
FY 13 53 4y )14 1362085 £ 5 ¥ b sl dnaslginal 299 Sk b slassgelSs 51 Y I
hdselyioel 95V + b ity oy Sl 5o, ailgh oo o 5 oo Do clieo caisdlS 5 ¥ I
oS o0 305 13 50 (6159215 o (sl I ol 51 S5y 4y 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 O )3 iy o Sl A8 16 g i (19,3 ) Oogr s (> glaaisy

B i 3l b B g Gl (6y9p0 i by Ca b (sl Bd OleMb] aSl @y angi b 09 03

$35 g0 Jiio and gy & W95 S b Sl Slygd oS Wl oo e Sl (ol 295 o3

Silw B )2 45 )13 392 g sl )3 by jl elgpl s o psbo e .l by J3Sge )3 sy

5 st 533y JpSlgm o 455 & 5 o 5L B3 JySo 51 by o) i i
0 JS0) 355 85" gy sty S,

RIS

gy B3l sloslu b N IS

\—Transcription

Yy



vy

b dndoy slaassidSy 4 asg b 3o a8 cpl ) al (lwailed dcls wwgigy (wlul
22 S (Silodislon BNy Ngls oo brto oy 355 (0 )5y 000255 50 JoSio s ligilSs
iz 9390 pldl )l a2y )3 IS o0 0 o gy D5 s Pl b slaslias o

S o0 St 1y 999 10529 S 5]
ol 29 o0 plorsl oy 5l S8 4y 3 31 qumgigy oo 9 0 a3l by ) elil ausy o

335 (oo )35 P83 bty (IS Dl o5 Loy
S slgl dag)Ss ) 003 00g 1| by el ol dabog sl Ll £ S g S5y 5
lawg J86 gL, oY 3,k me@)db,m () o plooil ) Calises (slaby ol bl

D9 o0 43\ Jhlaly bawgi 6, 5By 5 ¥ 31 Ll

99y Jo ]y

5 o agb ST dloyo aus oy ol 590 (S0l sy (g ol gy (518 suagiyy
plosl b andsy S ) ot 51 (omagigy Jos 3l sl (lyo ) 53 A8 oo o O
...\!b.)Lsa

3w 31y ol Q) 93 5 298 0 Lt b JsSse 4 lyliunly ctlonyo o o ST s o
aSis) 6y gt o ALaSs 4l ) )3 Insige pIIS sy 93 s 5l 6l Lot (155 4y S o
yloahy 45 3)03.3925 53 3 (Slofog (Sa5921S sl Jlgi o9 £ 95 395 guzma Joxo 3| 0 (cagpsy
L)AJ9| )‘)L.mul.’) .)9;.»@ o )]JJ‘ o‘) 394»‘_;0 MV}‘.&;‘D‘) ‘Ltbujla.: L))‘ 4 .Aafuﬁ LS’LAL.M: I) Lj
J5S050 5] (S8 rse o o 038 T Ll ) owaginy 5l 383 ygbo ]y cnlio 4352185
ol g0 3 4y lianssy s 5955 (il U ISi) s oo i Ls by 51 _bisS o005 3 b
e 4830 )58 Ol e 531y JoSo 155085 > 58] dnty 4392185 £.95 4y a5 b ol &S
Olpie ) )13 el y2 4592155 « sungig) )3 S (oo faio by i) (B 156055 a0, A5oilSes
35 0 )8 63 J3090] 455255 2 )3 oo
S59355 iz )3 53k ol sl 26 any 93 5, oo gyl J5SUgo oS i 295 oo
(oY JS) g o o s 133500 B> &2y 53 5 39 s 1 b3 51 by « i

ol w3l bowogh cmagisy Obl o a5 3,15 3925 (slofog slo g b3 3 L s o

\—RNA Polymerase
y_Initiation
Y_Promoter
¥_Elongation
d_Termination



Jiate o 5 B> Ay 95 ¢ las calo o3l (6B g B> JgSUg0 51 mopil o foeo ol 55 g oo
(o JS8)igi e

}L'cic\b)o(uﬂl

AR EREEE R R AR AR R E A AR A

l:’)
Dgu o0 (mwIgigy (3 R pd Ud Akl 93 31 (S daitd
sy 93y (S 3l ougigy g Sl (glenisy 93 U S5 5l i 0 oo 4iiS oS yolo Ol
ol Yo s oo ploil cungigy (05 S Ay 93 (55 31,51 Lo yhai 4y 09 o3 ploril 015 SO
oo Ay 53 gy 3l ozl Aty Ly 5 by Lals S0 o 19 o s oo Bty 9
3 S0 4 D9 o gy Aty 93 3 (o (ol OF o sl l s B o iglite L b

e 5o 155 5 35 S 55085y g 3 i e

S351S 63 3 )3y 435S slovy Mt s unl o0l 390 (S 3gtlST )3 grunly Sl il

\_Template

sy e Jolyo ¥ S



il glisa b Ol 1503 (Sl (55 oamgiay )90 ity b Cansl (S (0 S omnigig) 3y90 Al

Sl Sl

=

odnlive JSi )54 sl lon Y IS DN
O o iy 93 3] (S Lo 29-b 0
D92 (P9

D9 0y a3 bl b Lo (AL

g oo (IS gSeiand 395 (Sa)lS

S Sy Ol ks

Sy il 3l (S35 O3l b g (omginy a3 (et Ubgians Caol (S0 Sy (51

w0 sl Uy 3 auxe sl g5 (45 (adams 50 ol Sy L) JoUg0 3l ol jiso Bl

ol 4 il o )b S 51y So 9 W9 o0 et o 4y s S0 s g 390 0 B g o>
(¥ o) D9 o S gl gy Al 3

55 Suisby ) s o ¥ S Bt — i ——————

005 98 iy L ) oo Magitnns 0199 Sz 6y S kol oS s ISl ool 1215 )

JoSo ditis) 93 o uwgigy (U, b U1 613 31 ola e 4 wixdly > Lagl 3505 Cpgloma b o 0
adls Oyood b sy oyl Aile o (BL JoSe 286 35 ola jise Jg a0 JSE5 ],
Cudgigy (Jg 3313 3929 b3 J3g0y3 &5 (g (ol & 955 o0 )13 sl 95 JoSUge 51 gy
Jsge (sla 150 plu 4y A58 o (39 p]) Al oo L3> | cowrDginw S sby > o

\—Splicing

y_Intron

YO



wiS Tadgl b UL gLy by ol 4 canl o wle sl iligi

o i g 9 gl Uy 5l gy ool Blo L ogi oo
25 0 4L T8 ) o 0o B

999y O a0 9 ol

& bl e & 0f o (mgiy) Olie IS 5k
ol glagyy wile sy ham s (St ol slaosyglyd
b sy ] Jled jlany 00 s 035 (sl by y> 5L (b,
dlasi Hloj e i e g ol ) il ]y lsg eo ol Lgali; S
oy p 348 > oyl o S (0 cungin) 0 31 ey (60L
9Swwg) S ) gD i gy il Alisea S0 )3 ey
ool 3 dgs_oo 0dsd Ciglit s dislus (clalsy el ] o gl
gl (£ USE) 3980 0003 il 4y 0bsS 53101 51 ol gl
S aseiie ]y 0 y omigpg) S S5l oo U IS

3 ol &l by 5 b JsSse (555 sy 3l slosks b S
Sl b Attt e oo slmils Lo s 4

Y by T ;.
p, e -
:\mﬂ
i by '

G, o,\}ib: I35

S R R L)
B ) ey

Siondls 6>

058931 by iy Olajom (A8 sl £ S

Sl yide

RPN

Sy L dilo wsgigy slyanl aSul 4 dsgil ogi o Bis Wb gl as awd LSis]yadsl sb) 5l slodas yiso Cunl Ko b dilio 5510

S

Sy 4y )3 gl ol (st 285 4 oo iy oo o) 58 0 B0 (60L

Jobo yii b 03 5] pngig) oelio o3l g 0las3 20l 331 ol b Culigig D15 domid )3 5 sungigy el dilin (Gl 53] (S sy o0 S 4
Sl b .l S 61y gliio il A dS' Gl Jguazmo )3 £ 55 0l davdilin )50 285 .06 o M55 (6 0S| Jguaso dom 13 9 1S 0
Sl s Ciigig) Odpey o | Sod (pam ) 5 o plol CB1eiSy g plate poboas (0 S by S Ciogig) Gdnney B (o2m )
sy Lulg 0dS 5 o calises (sbaly yaiis dxs Ly oo (05 5l gl (sl ol p (1) JSi) 39 o0 plosil B3l Cyguody
B 55 9350 uasio }S0d Civgigy sl sl olb jisu dy Ciigis) S dilo (sl isu ol S > il 53 008 Dol ]y Selite
i alo Joco 13 Canl (1Ko s sl (S35 Canl b3 45 350 (51 g IS 35,5 oo 1135 15 v dilio (g aS (4,50 s 1S 48] Jguaro

L asleo

T
W

a5l

il 332lg55 6 ] g s LS aimo

Y Jbst,
Y &bty

v &bt

Dgd o Juols  Sglae (sl Sy daaily Colite (615 )8 pi JUSTL 15 SO glaie (sl il

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



O LS\M» ""}' Lglo)l.wc)lo_\/dixb

yY

CIN 939 (59 &

‘L-,I 5 J@u b ey 5 b s @,s? 45@,1 o s T @ﬁpd{l j 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 oo 4 ls s 315 Sems dpealisel iz b ksl 5 Jy oy

(Y JS) 068 o omline oy S oy i LB 55l sloslw 7 )b 10065 o dos 43 « S L)

I.\s)n)dwu)

P ([ [

_—- P9

— \
dazy Splgisel

I8 i i 33 3l Lol 1S o8 035 e Sy 5y 52085 ¥ sl s
g LB asSS 55 3935 0505 £ FF 4ty )3 D9 oo S ((3535) 030 (b s ) 1 5,5
Sl umdly de Sl £ 990 Cyl Lo plas s 5] (LSS 5l 3 nsslgicel o305 48" Canol ()
A5 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 cnga S 5y 55 brojas pl joia> |
Gl 33 Cpdguio Wlw‘ Byxo ‘a}p)’&l.;ﬁ;@}lﬂ ol Aoz 534S Canl (Slo 305

\_Translation
y_Codon



Al piiben
ol 43 b g3 po (Slaspmslgivel 90365 € 15!

P9
oYl Juid R Ot
O e
- gl e
OLhoje; Obgin g R
Py il gz b

e el € 300, gl s

Jold>
Sl aluld

— oileed 3
PP )
. s ]

o 2 )% ),
5T 0 305 (mseze) o5 ’

) Sl Sl
ol oYl S
ol Saligls

w053 3 @3¥ Jolgs

45285 O S (5951 381 4258 S 0 i n | ooyl (il Julge diosls a3
Cuwyd ool (slis g oolanl aols iy g ylade 4y adsl dlgo «US ) Joadlygiwd (wlalys 23,8
(Erasddgldlge 25 ol ol Aty (S sby Glrojos il pn der 53090 o0
e (6559 A des 3 50 o3 Jelge 500 51 8L (sl L:z,o'}b? At B dgwlginel cdos 5 )
A o Cand s ATP wisle (6531 o (sl JoSUge 31 o dsitor o dus (5l

J5U U, sl

SuisgdSs (8L by 2les )l lo )3 09 o (Sl slard (ungig) 5l e U L,

jﬁf&b BB by A Jso
55y Lo RSP sl (S b (l
sl oo JIgs S Ayl b (o

03052k g

03053l JIgs

YA



Y4

& W\};,;»T e boos A IS
o2l Lo 365 4y gy o JB6 5L,
Oledg

Sslon; 6pS)lB eV e S
)

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

ol el 615 0gn g poline (sl g glail (logeioly anl j3 3 4 ¢ JBU (sl don p
ol o307 3] yiaS o joab glail dlaws Jg bl acild dg 503050 o jo £loil dlaes a4y aS sl
35103535 86 by bl sloojog sl Mo

i J D9 o _hasio J56 (s 4y dpulgial 1 asiS oS jobo (ylos : J3U 51,y Jos bgo
Slojezsl ise Coanl S350 Luato Wl o JB6 5By £ 10 & dpuslgival £ 55y LT &S sl
Sy bl )

unlio dalginal 03070b I £ 95 ywluol ypaS 15))5 3939 (Slo%og sla sl lavaisl 5 8lg ;>
il cunlio Slgipol (BB 5y 53 05050k et byl imy 2025 oo o JBU 51 4],
(8 U)ol (6531 o3l sl b oyl S o g Ol 4 g

g4 b S 6By a5 oo 155 oo Ul ol nojosale )3 019iSb el ol 2 Sl
$39 bate (yigste dplginel 43 l55 oo (lojazol

Ogrie deulgine]

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

\'Jébd )

oye5l

HEN

oL, sl

(Vo JS) wloads JSasanly o 63 51 o5y )15 25 s Jy s ls 5 (536, 4wzl
gl sy IS gy 50 (5148 syl o Sty sl ol LSS 0yt oy 31 23 019 25 5
4,5 )58 o )L 10 el e by po (5 oy aasls (5L (sl gy sy )3 o5 g0 axs Lo
LaS oo E 5 PA pb e olSily dus JolS ) lis Lo )3 5L, -;}L*’u“ by s SasS ls i s
‘ " sy Ll aelsl s Ll

\—Anticodon



a0 5 oy
O Jagh GETA o s |y (1] (635 55 S5l (4l oS ool g (6], 35 Ao s
WS (oo S 3L
ST 8305 Sgms |y (56 S8 sl 5 S 5y 3 ol i dlonyo ool o 25T el o
539381 b 395 oo bz () 4 ol ST 0305 oo 4518 (£l Ixo gl 15 g IS o ol
5o JolS () Ll casgorma (ol 5y Sy aly oy 0
Syl 5 sny S5 (£b,y (£S5 o A olSils 390 o Jlibl cymignto I3 (b, Lo L)
9 J8 5y 5 e Bl 33t A bl 3 i e 3310l o 4 o
(\ \ J.gw) JJLOL;oL;BEaAoLi)[>939wGo))P Dliﬁbjaﬁs)kjdé)ﬁ).} Sl le]

T Sl gy

Sty

539 5, A oSl 35 lises J56 Slaly ol (o aloyo eyl 13 03005 ygho i o
S o Sy oSl o ) e 3 1058 ol ] sl A oSyl 8505 Lo S b Laii

WS oo 3 51 S5y A olSls dpuslgigel b g 355 ool 55 18 (b, 5 PolSuls dolyial yupes

D930 e Db 037 S5 0505 Sy 31l 2 0 O 3] g S35 Ly ol gy il oo
Sslsioal gy JB6 6B,y 05 (oms JBL (5B, 6oy b g oo S5 A ool 5 (PolSls (5,35 5
Jsb 9290 S5yl )3 (ol 09 oo )15 ol el ) s § 95 (0SB E oS0l 53 30

VY JS) sy G oozl (S e 530y B a9 o yiihas Spmlios] 8520055

o 34 gl aloyo VY S




399 0 JoSo 86 sy g A ool 3 dan 3 bl cloojos 5] (S 399 b bl Al po
el oazSOl] Loloe 39 o Jliibl "o diiSO] Lol o s olb iy bansgs oSl ol )
50 ) ) laanlsye bl sl (iman 19 oo JBB By 03T 3l st b i 1o
cpdin b8 LS5 sl el Tt sl b by colndnls s g o S 2By (005 23
Y US) awwbwgb&)lw

Sk —

o Myl yo V¥ IS5

& L Cnlvgs paws 9 (83w (393 Jxo
Sl 3 3l Jlgum s (50 2 3 Sl B (S oot Wgh oo dislu ash il dlises gl w3 b g
“1";‘.’}"-&&9&}“4”:; L5|)g Conl Q£M9 gy 0 Lg}.lfoli:.ma 9@»)@93512\5\@@ Lezsw.fsm‘y“l 51 Lsan .».Suol.xu

-l € 900 (S gl s 555 . . . L N . . . . .
33 3 B pian (phm Ly FedidlS g (a30)S) Jgigsly Jte olb yisw b ad) 7 )15 4 i3
by gl 3 Sy 13 gy oo Unensd b g dtants 0357, 4y 4t U 15l omsDlyginws

Colin Juade 4 |y gy 45 305 3539 O 55 Shumlginal (Sl 15 39y b (ugy 4 (Shuaie
Sl iy Cudgip V¥ JS o
M)@wpomwu (\\cJﬁw) .}uSu;o

\—Release Factors

)



3w g g e 9 s puw

2 SlognSen e 5 oy (S5 psboay
b g2y 5050 09 oo oabaid sl dy s Ly sy
Obb 3l Gl Gl e (> (Gl oy
sy yoe Jsb 1 1390 LT S gLy gy
s oSn sl ol oS sl il o Sy
o gy Cs Lo 3510 Dy50 (6 e Jlido 4y oS
Slasgore buwgi ob yuw Sy g Glojen jobds
Syt gy a3 B 25 o0 plodl Lo 3L
ol 5 00 S8) dgdbasle Gloj »19,)3
by 5 s slaasly wile by by cdcgazo
Laly ol Ggyo 3l & Cul @ow Sy
S5l 0 4 5y (a6 S0 2,35 o
B3 o (6 g S pas

7 Sl gbash byl ged
g5k bassly oyl 5 andl g e 01>
Sy 0y plp ) Sy by cblis
3l mTign Sy i Cuop plpln )l
FVsb cage Jalse ool oo 3 Cun
P90 435 )l Ly Sy SL) o (0

Sl )y ladl 3l iy Ol b o sl S 6 pos Jsbo (e sl e (M

s

(&l

P9 >

ﬁﬁb LWL --ﬁ@_ -
=y

\

Juh- o H-r Li-.'

‘S\*i.dt)

Qib? (&

Lo (55, a6 gom p5Ssgy S e (<l V0 IS

LS (o den i) cungigy Sl 50 (Sby ain &S ol (L) Sl edle (ko (o

AW EY:

3

S Ao o b1y Lo gy S g gy gy 5 das 5 g (cmgig) (&

‘ v
\ Sy
Re

3

Yy



Yy

-&h"‘-&? - & )

°)‘°”m—§°4ﬂa-¢5,w~\iebé-x.1%l_@1
)l)ﬁ\u‘):‘Fbc\;uJUa»‘s)bﬁuo
sealelolupacbologlass
Sy D90 plodl Snlon
P58V ap il Sl
2ol ¥ (Mt il 55y
» Lejlé.\sjudl.mgjdfcwulﬁs
i Sylawg s 0l 8 0m )LS
Ol O goalals i 5 a5 o
s %o JLie D9 oo dusS
gt i damlginel Clo Jotume
Solgioal pl 8l 13 0550 .l
I S ppaS s dlss

Ll

\—Operons

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 Jbs u,l bl b b g 5 50, 51 ¢ Jols (slaasl 85,5 o
5 sras sbarsl Mo tuind o plool aliseo Jlos) 4 g o dlon) olie (slaassly s
o Jb i glise [ 5 5,SLas g1y Jg b)) SLass (sl 3,8 <o s szl
Sl Cglize b ol b 0lasy sl iy b gl assly Cunl (Koo a3 45 358 o & plao JIgus
LMl 6B it Jlab e by ol s Jad o g 31 (o0l s assy o 4348 Gl oyl gesly
355 Sl oyligy Mol 5 0 Ol 0 O oS (o0 2652 )8 o3l 3,90 a5 6 55 5
05 3l sl Gloj g o3l e sl ot s g Mol g g0l 3525 03 1,8 00l 3,50 25
It o2 a3 L G 50 (o g Ak aald (38 Gl (S il S e slaasly
b9 Lgd Olo (5 plaS g jlade da a4y p K d 10 AS oo (yeasi a5 o] )3 4 il Coglao
Gl 0z 9 885 )l (640118 (05 Ol el 0065 o0 " 05 Ot oedadd sl 505 o
Gl Oy 8l B9 o Corgo 05 Olat s 1354 1 0l o el Siam (530500 ey 5
B o0litnl 390 3iiugid ;348 39 ol 3l (5 s Jeb el Wl o 595 0lS )3 Mk s>
Sbaslobel cage Slgi e 0 Ole wlal rzeed 35 505 Ol UF ol )59 995 ) 25
g0 Sl Olgeil 320 ol laaisl jlas Jslite slaansly dgd 4l S (Al
Wl oo bl 8 S8 1) lae o> SLS p3 laaush cpl )90 3 disd 390 () 33 cawlio  Jlio
S0 pU 1y Olgseinl 320 (63l srausly 3l ol laasl, S

gy )59, 50 005 Ol ol

Ay Ngame ol Clo p o0 b )3 3 ol pls Sl (B9 5 by <0 Jgpame

S 53 g by o oo 5 o 5 53 S5 o a3 3 005 Ol s 3135 oo

a3l sl (Sae o (6330 53 350 P sy Alyo 53 U Ol walalS Jgone ysbos (Jy
S o]y O b cuign by (es Jsb) )l )0 sy

&g ) g5 50 (omwrgigy il
Wl by <8 @lo b g S8 slslely Iy 5l (w40 (olos weas gl 5
@ ol o yBgn JLail b Mo 350 o Cailon b Jitesd O0F (sogig) «domss )3 g o0
2 oahaB £ 95 ol Dged D9 0 (SpuSele iy Pl 3l cunnl 3lylanaly ol puo 4S5 it
) 515 S ) e sbyecno A5 sl 00 xS " SV syl p oty 55 o5

\- Regulation of gene expression
Y_ Escherichia coli



S35 Sl ko )3 35515 ST . gol aimls sy g o1, 4y o 55515 0B dyjo8 oo
8 ol 3l lgice (68l 2% )3 (oS sl ) g8 Y pb (6500 B Jg Abl als
ol Coglia 35 ) Byuno clyy oY (sl g el 0392 35515 5] Cglizo 135 ) S olizal
b os 13 5 ey Ol osiiS a8 Slamal il (6385 3l g2 bame 13 555 (385 (b
et g o Jlo 5 i (lS b gt o 55 4035 (sl Cslos 35 555 aals
O 04238 2325 a3l 5 dmd Lt oo 131, 598 Y jga> Wi oo s (5SS W o0
Ol g S0 50 59 o 9015 b g 0y 365 ks oy ool el a8 o T3l

D9 o0 el Cata g (e D90 934 U
b agisy o sigal VLS )3 i omnghy) (i waldld

A1 29800 £ 95 0f & Loz po 1ol 4 5Ly O -

sl

g 03 pll (ungigy bl dzild 3929 3l lasly ol oo Ao A

Sy i Bl 9 0 45 cumgig) (o walali ula £ 95 (ol
S5 oS ol Sl oS oo b (g (o9 bl
Dy S (S5l 9 35 00 o Tyl l pUay U3 5 ols
3ly S pShas b )3 39290 jeSY (VP JS0) 3,5 ),
oS 423 g ) 0SS oaiSlee @y JLail b g 05 0
O Jlail 51 @l 35 9 48 o oyl 51 O oS le IS
Slg oo syl coly yw @lo (s aidlog b 09 o yll @
o35 ol S gams (o VF IS) o plsil ) b (0§ wwgiyy

5 Sy 55

sllely rsiel

1525055 o S gty ol 1o (B iS5 ol iy o el
3929 MLyl (681 53 5 walais £ ol Jlio WS 29,01, (cmngiy) 9 29 o 1l &
oo (615l gy sl axls sgmg Tglo A28 618 Lagoes 4 ST 4S 0y o 3l
g3 Do b sl oy 3l 1yl 590l yeian pas 13 .06))5 SIS (43505 45 45 Wgis o s Luo
15 ke & 53l 58,
3 (gl e 48 jpa> )3 090 o0 ploxl ke Cygots (0 (il 390 53 (g wala
b Jlg oyl 4 Sgi o Juasio U 3l cols (sla Jlgs ay aS 3515 395 g “0uiiS JUad pb &y 1ugy
o o 3 5l e )3 (Gl LIV JS6) s o 45 7038 Jleb sl ol
i 151l €0 55 o S 3y s JUl ) 539 o bt 5 oSl 035l

\—Lactose

Y—Repressor
Y_Operator

¥_Maltors

O_Activator

$_ Activator Binding Site

&5 omsiy pie (1 JS
P BUj gy (@ 3e8Y ol )
358 jg>

39SV apia g e gla

oS loe

g pie (Al

—— Sl

aly [ oo niiS)lge
)95 M??)Pl?‘;l(y
Sl s

99 4 O Sg )3 (ke s
Pl "5y 5 i 50
BYSP-CS -] Pt | NSRRI
e ool cagoodlo S
595N yga> )3 05 Ol pelas
g g3l (e mdatjl s
s> (S)lae b o el
O u»}..ob 90 osle SO
Juo 50 o Ledl Sl pae 503
Sylyisel 3y50 3 o a9 1
35k )3 390 o0 Olgh 5
Nogi 3 L sy
el cslu pas g
By g o (hgals Al
Ol g lame 5 (logi

csloppl Bty o oyt o))
Wi sl B 5655l

\—Inducer

Y_Repressor

Yy



Yo

Jlé Jlail oSl 559l 4354 bogs yo sl

048 Jlab &S 29 oo s (Jole d A £ 9,8 1) mngig, 9 29
2 35l Ll 53le Jole gl Shpmzms 355 olSils &
ety | Grtemysen Jlasl o8l 4 0 (g sl 0428 Jlod

e | (oY S5) g oo

)L\)I ol)

00 Jlub

oS Ll ol gy g 55 O35 Ol el

}L\S] ol)

9 Caoln gy ) B 51 Soduzn g8 )3 (15 Olo pulass
g (J52) 0 sl 290 plodl gyt e o S5 o0

d_ﬁj LS‘)’ 4u)‘))LJ Llodis M alis lebum " lalac
)‘Lfn’)bd"-»bbﬁlaoui ‘J&obuwwglgo)b&@wwb

ety
oS Uik sy pldl (o
sole
SRR Aalanals Sl 05 Ol I e sl b o )51 Sy 3 )13 8 I 5 oS, 3

g plodil (gdamio Jolye 10 Wlgi o (45 Ol pudad oyl ol

g b oy gy S 25l 55 gy S 53 1 wiginy A 50 43 OF (sl el

odul38l Jlgs fbd‘f Ls’l'hu"b%’ Jm)l.u L')] A ywge ‘_5‘){ 9
sy Jels

o gy ol 3l (o)S A mnigig ) Jolgs
@y 3kl Glulely 5l ols  (Slgay Jlail b
O Rled Gy S (o0 Cula 1ol Jore
i lelgs 0 sluslely 4 by oyl
LS o S o O OF (sgigy e S oo
(VA JS)
g5 ,0 Ol et A S Mol 381 INgipbanba 5l cols (sl i )R00 mgig) Sl Cusl (San o gy S 5
S 3 gigy Jelgs 0555 (Susas bl bigoaial 381 I s (S0 ol (yiuwgn b g et
Jelss il 638 oo JUS 055 e )8 o2
Sla g nd e Gl | gy Sy
Codl San 5 ditaats J500], 5] Coglio o33l

oasl8l s

Cawl P50 OF (mgigy )l g S puw o I (g

(18 JS)

Jelss s oyl Jlg A S

Ol Jasie (uogis)

\_Transcription Factors
Y—Enhancer



05 Ol s 31 Jlio S (56 40 JoSa S g8 gl o JLail 290 plos o O3l g b
Cagn do2; Jos o 13 290 g0 SySolr o5 IS 31 oy el Ll b ] umginy 3l
Do o 4355 5o 3l Ly ol dus o (6L

ooy )3 yiaS iplbedyid cla sk Jsaze jalods . Cunl (Bpld o )3 1500 wudals g
(B S i 0 (5pl (3358 (e 5 i b Slgi o s oyl s 505 o0 )15 s sl
Sl (aungig) 3l Gl O0F Ol oalasd ol Loty g WS 05 )15 5550 (5 0 5 lemss By (g yiand
3l b

g0 S 5By oo Jobo il 381 .l S (6b) pas oo 0 Gl ol S5 sl g 5]
385 60 Sogeds g Al S50 (Gl g Ol jre )3 )8yl 9l o Jgae ytal38)
sl 3 L2 L3l 31 6, s o 0575 45755 550 0 (ol o

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
Do oo Jledpe Bolal Cygods X sla 5l 5l (S dbassl 5 .08 o

Al ik
sobaLaasl plag) an
053l 6l (45 . B8 o Sl o3l
O-.’.l .A.S]Al«;o,g‘}l Ojllgdl}_?l
SLa oo 5 by by Lag
L ans b il ol

ol ygbod o 0f ol o536y 63U
AL (9

Y5



v

e L

h-:i.lil' ul"ﬂi‘-‘l.-.

L b ya Sile Wb | L)

Jizio (1335 4 (525 cplly (5l Siog 4 Canl U (5bsS ecdlly 5 015358 (o el
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 bauwgi cplly 51 S0 (sl S
D9 o Jite das

5 g ol Sla ) (slaseal (s Slas o5 39y I 1 9 (g sl RS 3] ey
Aolgs Lagio (638 (U1 53,3 sl WBoligS (6,503 g 180y il 31 So )51 Mo sl 3l ansly
Canand Cannyd yguas -yl 457315 (Lt Dt Ol L Lol .ol

phd saiaiils 395 polas ) 9 b3 Jos 5 Ll join & Sloj a3y (13 gl )
1558 oo Lo e ylsh ) Koy S S Tl o0liis il Cnils S ko 5950 ,5
Ol gl panlioh fad ool )3 L3 Jos 5 )bl sl Lo Calib  dogh S (o i),
ot o Ll (590

V- Gregor Mendel

e

+’ 'r: Fi Ir -.1-'.|-\.'.' Te I.-J. vt

fi
e

D

98N DY Gz 4o
b il e lio 3 Slanlno
Aoz 5O g0 3l Ao 4o

el E o S o 3355



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

Al ol

295 il 311y 1o (Shg ool 3l om sl oo gl L]y Lo a8 o 1o ol Shag Lo 51 S5 50

i 5] &S a0 o]y (B (S9-S5 09)5 b 9o ) ity S5y o trealed,S b
Sl 008 ol gbé]ub)m)styé)f)l)égbgsw%&)omaﬂ;y

slasls ol 0. () JSb) diab oo o], Ol (S sl (Shag el 0 ple 5
1300 503 b o (o sl Slbo g (S5 0 oS Cansl cliio iy

T L e -
= F
= gt r

& Gl o it 55 Mo b9 o 003 siliseo gl ISy udps pb S Slis 51 S 4o
AingS oo Caduo Ol (5l JS o S il gl 4

S slwog,S

85 Sz A" Mo o5 09)5 3l yolaie Ails o U Sy o 1) 355 o5 09,5 Las U
09/5& JJ‘O\))SUWﬂ d]/u l) L 09;((9.))) é§‘9)‘> Cwl A+GWUJ§> °9)§“\""9§L5‘°
oS (0 sy (595 09)5 95 ol 4ldl ;3 Rhpby (61 S5-09)5 (6,503 g ABO 4y o g5
M@)l&]u]b5wl )Jo.)L»Rhéwy

Slazags (Glid )3 oS Cunl (uign 0399 b 0392 poll p RN (995095 (R (S5 09,5
Cuto Rh S5 09,5 il axils d9g (paBigp ol )51 090 o0 0000b D (g 9 )15 (gl 308
(Y JSo) i dalgs  aie Rh (Sg5 09,8 il ascils 435 13T 9 Cawl

Cunon 3,851 Sy Y IS
ol Gl San aS 0l oo (S
g Jrio day Jus 42 o S

Sl yilen

Pl (Sgewe sl 48,5 Rh
08)5 oyl .l (Rhesus) g3,
Aol RA

YA



yva

Rh g5 09)5 (line_Y S
D S

ol
05)S )

/ Rh jgs

\D)Lo..i:oSroLé

Rh cslo o olSols Y IS

AL s alls clasgaiss¥ IS

D g 0,8 0065 D o sds 3o B dgusS

033 p3ye Ole y3 i ol L BLS)) )3 0 93 )13 (Ko 0 (25 40 D (B9 359 9 351
@l 9 o Db |y D g Slgi o0 &S (55 9 Sl |y D (S Slg5 0 45 (55 098 00
R TEL P

ol cpl )3V oyl (y3pl8 p oS bl aniols a5 .50 ) 3yles 338 40 Sl 0lSl>-d g D
(Y JSK) 055 o Rh (S (35001 o\ o)leis (y3pld 510l pl ey )90 595151, d LD (o

8,53 1515 Sl 550l 93 48 9 43S oy |y Rh o Cilises (gl S aS'd 4D
el o2y S RA (6l o2 0,53 93 Ly eyl ) 58 93 Lo 51 S5y S o] 31 iciants o (1)
ol 8l 038 0065 o g oyl yd bl adld ]y d 9o @ LD ) ke 5l 43 o Canl See
o oyl (Sl 5,8 4568 o dil aily ]y d (6,50 5 D s G )51 Lol ) RIS i
(¥ JSo) cul AIBG

LAl LAls A

oS (63y8 555 09,5 Lol .l dre «dd 5,8 g5 05 g Cuto «Canl DD &S (633 S5 04,5
Wl ]y 0,55 93 oyl cpo dlasly b J1ges ol 0 Gl 61y 39 0 555 <ol DA

5,55.55 5] ety il Lales | oo S 0,5 s ol 31 o i oo (ol Sl amlie
D 65545 dgi o dtdS sy 53058 o jop &S Cawl D 0)35 oyl (5,5 )8 o2 LS’ d g D
o 55 133 b ol 5845 5l by (5 ol i3 55 5 3
o 50 Ol O S8 By L i3 5,55 5 S50 3>



Doﬁbgf\il.e(ﬁoﬁ:b Lo L;LJ)KRhu}}io9)§dbo)§>§ig)9j)b3]a.gb¢ic@b§i
a8 (60)8 Sg5 09,5 (e pead 4 D5 odnline D 1 gy 0,8 (sladzusS (slig (o bl K

oy D g

N\

ko 03D gy

(0 JSa) 3 sl o e pallb o ) o

903 5] o 4Bl jop Sl b (palls S 5 (ciss) 3903015 2,8 53], Loy Sy
w83 (o0 (i (595 09)5 0l 290531y 39038 5 9990303 €l ) Uy el o0 (igid)

3905¢ 90343
* S 0sS DD
* 095 bd
-G 09)S dd

ot ol 0 ABO (598 09)5 Co 13y ooy S5 cyo dladly 31 (6,500 £ 6
30,5 SlbazugS slad 3B A (glapl s il jaungy S .65 93 1395 b (1392 (Sline 2 (shiv0g)S ()

(5 JS8) sl
AGF 095 | By | AB G095 | O Jes 095
P ag ‘
Sl yaadgs S €95 ® L N L
o8 405 A B AsB e

slic 4B g A sl umg S i adlol )1 3939 oo, 53 ax ABO g5 05)S (s
Wl A Sl e S a8 A il (505 3539 il 55 55 ol Lol (20T < 5oy8 J5elS

S e Ay o0 S
Rh s 05,5 (oo o

09)5 39938 5 9290305 Elp =) Jgo
Rh s

ABO s 05,5 sbo— 5 IS5



Sl ey
o Jls!
Soley (Fglaze 3)lge 193 JUil >
B dlge ol 51 (S 290
5 oS8 S5 098 (e
25 o Gl 8 eaiSlaal
Jzl sl B3l (g3 glaog)S
OBl . o olisly s
S s 5 g 05,5 5
4 oyl eaScdlyy 58 ly
S5 09 g5 Il Sl e
S shogS aaglg s
See plol sl oSl
Cundg ( S95-09)5 i pogile
ol (g3 5 oaiSTaa) 3,8 oDl

28 Ceadlo b 29 o0 oy 30
0555 5w s & saiSlan)
954 45lo (ol glows s )3 55
G902 il 2555 )8 Cusln
& O sl pKe oS cwl
Gl (> 4 Sy S sy
O ol bl 5l (S e
sl ey Jlao VA Bl oyl

_ XS

e O-|O+|A-|A+|B- | B+ |AB-|AB+
O- |V | x| x|x|x]|x]| x x
O+ | vV |V | x| x| x| x x x
A- |V Viix | x| x| x

A+ |V | VIV V| x| x| x

B- | Vil x| x| x|V ]x]| x

B+ |V |V |x | x|V |V] x

AB-| v Vi |V v

AB+| vV |V | V|V |V IV |V |V

Syere S5V S

w29 93 oyl 31 S g 31 .08 o 8Ll ) B il ydutngy )5 48 B il (6,503 9 1S o adlio] L
39596,55 dus o "yl (8l oyl ol i ANy ddlio] 3y g S e o ol cinl ol 15 36
il oo oo ) g &S (516,53 9 35l oo |y B a5l 48" (510,55 ‘.)}Luuo‘)AM}ﬂdSLg‘o)fb )l
Cawl Bl 53pl8 DABO g3 09,5 (sba (350>

Sy 25058y Lanseis bl 43 wpusl 0 Og B A s a1y 0,55 aw oyl ( Solw sl
d905¢ 5 ol .39 O LB A ubyias 595 05,5 1l G OO LBB (AA alls (sladge3 s
S 655 Lo 55 0 S 3l Ay Sy (IS sla 3303

09)5 153 w515 oo ULAB gBO AO 51 5l le 0S5 oyl (gl el b sl ga3
o ko oo (sou 3] gt O 0,33 Lol 33l oy A o331 A 6,55 S Canl AO &S (63,3 S
IVl cymod ol L0 4 Cond A dgis o didS Cle ypa dy i g A 3)8 -yl So5 04,5
93 5 AB 35035 )0 .Cawl )L O 0,55 &y Cos 35 B 0,55 0 )8 BO 903035 Sl g 2 |,
L) 5 .ctls sl B g A g S5 5 50,8 JoulS e (am y 9 2350 o0 4t L o
s (0 9 ol SIPR |y slabaly iz Cand (S 5 5k 9951 B g A 0,35 (s b
D90 b en lol o oSS Jl Slgen )3 i Ol ;S04 4 Cani By A (slaoyS

gy ds (5,135 pb g g oyl s o lisi gI” I L], 0 9B A (slao)Ss (luliss o
5L s o Lol (lgi o (SouSs d Candl® 914 0,85 45 dand o it

w8l cu b
O35 S dal) Jgien (63500 5 (S 5k (St it Wbl sloSr Al £ 5390 L Ll b
A8 Gla s uly do &g dy AL Il 13 G 45 Cal xBgo (g Canl 853 oo S
(Y JS) ol (95 Jle Sgene J5' STy ool (ol 3] e )b oyl 090 cooimline
by ) 93 cpl il Mt (65505 9 30 )8 (SO aS 3133529 (Sgewe JS 5y gy 0)55 9o

sl 8 B a3y Al oS 395 o aiiS




Sl £l

O] o (51 3018 .0 o0 auasdl > § s> s Aud g3 & > 3 pldaS o 5l &

Cduo Ll axild |13 win e gl oiple 5 (S5 Ll 55 ol STy Slas aa Y 9 X

A iamnly Al 4zl )8 i (53018 53 51 (S )3 ol (oSl &5 (lao 5 i 51 Jtne
PS5 (o0 i

o 31 Jumo Olowo Cil yg

&yolog iy ST el iz 5| Jino o Sy RN kg o) s 9K s 3] Jitana i
ol sl 390 gl (310538 (513 390335 b D903 il il D g1 95 y2

An o o Sl )b 51 ) (S0 e Lo (5ipls S o 51 palog s 51 S 2 il oo
&S (el (S 108 o Wgp CalS £ 9 RIS ) ol o g 5y ot e Jlie () 53 038 oo Jiitte
) uSG bl cuolS plaS a8 5 1y Sy ol 4 53,8 090535 2yl d &S 68 (6,50 93)15D
Conl (6300213 1 3L 3] Cnd ds SO 20 30 by gy b Ol oy 011558 g3 05 S by
ol 03,8 dlgidias |y gy oyl &

5 pri e 9z e Ogin 9 b )3 Sl psboay |y cplly (o uals il myo gy 5
(Y Jgi2) oS oo o bolite (s g s (Lo aolS 13 )18 o LS L) g (sladils sy

d D Lewls
Dd DD D
dd dD d Cohpye-Y Jod>

g oo Ngie a5 (15,8 ya plply W1 GSS dD ¢ DA (sbadgei s o8 Cuild a5 b
Aol awislslydd g Dd DD (sladges il (S Sy o

I AB (S5 095 53l 5O (595 09)5 54 | NN | PY:
S4S oo (i OB 1558 (6l ol dga3E ) 93903005 4

V- Reginald Pannet



X d dinng Clo

g oo Xegdiuanly Co o b iy - 22,),5X 58 22580 o eSO 25
JBX el 6588 ()lo 001 8553 303 (s rl Sl s X oy diandly (6o S hedgon
L hdgen £ cp el 9d oo JHST Jlard g8 s asd Wl (g lo ool )3 sl i 31>
ol gy o () VITT el Lole (s

o) s L aSSl (gl 09 o 0nolb H (3 Wl 8,53 el o hly (Ldgen (5)low 5,55
X" X" g 0 X gV g0 s 1y 0,5 cand X &y ditanly o

Y ppld oS auS Cds ) o Ol (Judger (sl ]y dgeiE ) 5 dgei ) glgl ¥ s
D399 Ldgen so) Sy lp LKl

3y0 3] 3909
XHy PXEOXE pJLw
B2y
B
1 _ XX" s
n
skdgen sy

a4 1y (65l 05 D15 o 1y 0940 oo 000l JBU sl Wlluo a8 XXM 5405 03513y

Olzrad Ol oo dmr (Sl Jus )3 X &y danly Slaio (sloogait ) 9 Wdgei o (st Sz
S gy e .08 edlawl Coly & 4o 3l

Bl o (55 Cand o> 36 5 sl oIl a5 035 23] 35 b 315 s Lged (3,0 1 Jlko
Sl Ldsan zlodsl ol 3 Lol 558 ol (ySao U sy

XIXH ol (33 0903055 sl Y 5 X1 08 0 055 oS o Col8 5 XY Lidgem 350 350305
S s (sdgeig 55 3ge3 5 S o g XM s oS £ 95 S aiid o 3l (63 g sl

G- PRU] I SV OX V) PV S Y
Y X" ol
Xy XHxh
XH
ey Bl g5

Ans Jud 39038 5 9390305 =¥ o>
2922321555 Jdgen 2lg3)) cul ) ol 01538 F bles g ol ool

08 o (st OB 153,38 (el 23903 5 5 3503005 43S g3yl Lidged (55 L )15 b L (6350 Youdles

£y V- X - linked



WS g dw g Silno

&85 UsS lael iy |y Olidd 55101 555 sl S pi 31 ST Sl jadn Lo 48 5510
Ol 13 Tl (i o Rh a8 i g oo L] sl dimrguy st 18 03l5] i dnlos |,
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 )

-
ZAn
\-‘

"y ‘;,; ﬁ%@;ﬁ\‘ B
L]

S

Ois (815l 0,55 93 pluS” 2 &S Canl 55 oKls dw b o )3 95 oyl 13 S0y Gl

Sy & 55 iy oS (000wl C 9 B LA (5655 S0 gy 3l 0l o il jo b 5 090l
Mo S5y axid (S0ySd g 30,8 STy )l (Sloo)Sd g o dloul aliee K, droySy
(290355 i 4 Moo g 308 imy i Blasl 93 (cladgeity cpl s Lpgl o0 29294
Aol ydy 3L oS olus ax iy (AL ladgaid 40 .15yl 1) aabbeec s AABBCC

yd Siglae (Lo S5y A IS

¥¥



¥

53 ) oyl (g5 A S

«d oyl Camas 31,81 im0yl (Gl (o dgeiE ) Bl din Glas puin 088 Gl
S9P @) loges e (e & WIS oo inles ] 30,8 9 dban (o Gl diog b £ g0a
ol e85y s D503 ol

AA BB CC

AABbcc
AAbbCc
AaBBcc
AaBbCc

AABBcc
AABbCc
AAbbCC

ol

Aabbcc aaBBcc AabbCC AaBbCC AABBCc
aaBbcc aaBbCc aaBBCc AaBBCc AABbCC
aabbcc aabbCc aabbCC aaBbCC aaBBCC AaBBCC
[ |
. \ Y Y ¥ I 2
30,8 sloSaolus

e O3 4 Lo (GaLS )3 Jle (gl s (B 0] 3929 e 29058 ) S g0 Sl (26
2135k o 595 4 (1 2 oMe

29D 32 35155 oo &S Wl ae Jalge (1159 9 05 . Cusl (g30x0 Jalge Jolis (bl bageo
NS Ol o el iy )1 (Stany o (2339 9 4235 4 Glasl 28 ¢ Jlko Sl 33K, 5903
A s gily 185 S a8 opll e b (5

S5 6 6 5lows sl

2 Ll (39450 3)lg0 55 ) Ko) )5 Oloys ol Jb 3 1) S5 saisslo Ul 05 425
Silow Eg290 ol S 38 o |y (55 las)low (o)l (e Jolse s L Gl o0
1S 4355 155 e |y VT Lutd duaslgial 48 _oars (&l o3 3 sl (PKU) (6,595 it
350 «(Slows ol )3 D9 oo e Sbylas LS sl 4 (3 3 YT b xeos 13,5 D9
o ) Cle 525555 L 55 6l Sont 0 3 Ol on Ml i s ]
)15 YT L3S ol STy 51 (53,5 45y g sl YT it £l (6l ppatings s
2 Glow ol S 39 o Ll o
Jb e 3.2 45l WMo 9 o Vgiodljgs By ol diid (§ylon S5y S Jutd
o &t £m i o 4y (ol (3T i 25l 45) y3lo iy £, 59938 s M Sy 015
ko] plos b gylons oyl o o] (oMol 5 5 g 53y 3, (l3l355 e ymas el o




Sgis oo 435 Canol 1y YT i3 186 a8 ooy Sty b 31395 Mol Coyguo 43 0558 oo oy 95
(Ve JS) 29 o o3lil YT Lid (087L) gy slaasy 51 codisl gl ol (A& w3y 1 5

Sl sl epS o -V - s
Vg gy <o olos] plocl

Sl yiden

Mo 33,845 (635150 13052543353 )5 ol .l o8 (sl s angily plie slgoa g o i aulio jo  wlidsCany slaay) 551 S
09 (S St s B dy Ay L9 oo Vs (6555958 Juid b oS S1alig5 ol dalal ajgp0l Min )15 il Copet] el dinlgo ioMus
3o 915 PRU L Yg0m0 1y ¢y YT uid (19 c¥guamen ol o5V Juid

ol CoMaw > e pluo (2,0 sl Jlie 31 SLbio (65lews b 013l gl 15618 (19 ()36 dlgo AJg

ol 08 yaseine o5Me b (0] 3l i (6ly 0o (g (lAE Dlge (935 yel

5915 gy Jgamo (1315 (3Lt (sl roMe YT 3 9 Jguame 031 )it (6l e



YV

9y b 45 ks

83le (Jbs yue )3 Lol ol (g 80lo (sl g 31 (S 055 (sladilels yd leMb] gl

el a5 Gl 5 990 0 (S95UsS dloml Sl (e () Cansl jdy e 39300 poboay g

S ol )3l oS poiidie) g umd oo il 38l lae ye bl i 131, aures (sl (lgs 0
i el L 5 5 Cama 3 3 0 Sl g 8 83Le s 15 b )53

D

9 Sllxo S Jl3w b
oy s il Sl £ 2
45950 S Awlginel 90 30
oz 5 Lapsgosf os 3 LesT

o £ g (S gl i 59555



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

Olylals Oy 80ke 4 gkl

(30 b (o) c(Asho) Cunl (K00 s D)l alises (sladely  S8l)s 80l (6l puss
ol s aln] )3 TS o i |y ()l ol (S5 4 g 3D 0 F ) H55n Blyg 83lo 4Dy il
15 panles Fuol S5

R

o Sl 5 i3 g s Ll IS5 ol 508 SladesS ) (B g3 aS LY Juad 5
50 Ladd oolSaen g oyl dS Wbl > Bl IS 10 g ol (Sla yiBgen Lgl.as.}wlwi duldo
Sl glate bty 80 51 danwlginel paeninis

4 bgryo 3oy y3 a5 amd o L Wl 31,31 g Lo )3 CrglSges (sl 8005 (sl dunlie
A521S 5 (S )3y 4 1K (Vo) Camol 43,3 )1 BT (gl 0 A 039218 cpunlginal paoninis
3,88k yoi b adld JWd 4y sus g i ol sdelo Sl oo (Ol 1550855 by gulio )
ol oo (e 1) (89 0lo (sl sgelSy

b omglpen Sbo Sl Al e mglSyensbocssSliani,

TOURARDD DURGRODD
JNNRAAEE  ANAnAmmE

(b (glSen S (ls sl glSgen
H 6w H |

o g1y

Hlaass 35101 50 Wlgs oo s Lol el 0015 ) 0592lSe5 S > g oS mutd YU Lo po
A3 oy |y el D b Hlis Lo i 4l g B0 i (2 Smd E ) ob (6 )5rang
WS oo ol S0 9 S295 09)5 93 x|y by g e polisl (g

S2sS by gl 0555 002 )3 |y A5sdlS P dir LS b i o 158 05 S s

Ll )3 ) SsS ias 5) (Gleigos e S ol sloaisly Jlie o ool Lt ¥ IS >
2l el (Gl |y e g5 (ol sl 0 (69503 23985 (il 2S5 S
|y (sl i €95 (ol sl 0 (it by 0705 53 dwlginel £.95 3y o g ol oS

OnglSoen Sl dulie ) IS
L S oyl )3 gloss 8 plles S 5
sl 0L 005 uL«u) U5 }\ ]

s Saligls Glu

ol :Val

YA



¥a

SesS lagiee glyl-y 5o

il 4 1595155 S 5 il (e ot 43 ooy 1500 Ay )3 |y Ol Bl 059285
Sy pia A5 o K

a8lo) ()l

sbcas )

GAGACATTAC

A% GAGACATTAC —> CTCTGTAATG
sheasa
e S
_ > GAGAATTAC
GAGACTTAC GAGAATTAC CTCTTAATG

el (o C

\'\‘ e
GAGATTAC

s (o ¢ GAGA-TTAC = C1CTAATG

2l o 25 e pulyisel (I )3 yets Cecl aiipon (ipile i &5 08 j5ai bl
S o o el o (51 5500 30y Al S oy it 15 e el
b o gal i | o iy bl S a5 nsslginel I 2 5 e €5
Ol )2 48 WS a5 o5 OLL oy ) dssslial G 3o (el g 45 3)13 g2 kel 4
8 S5 25 o it Sk i (o 40 35 ol 03] ol A o g

s b Sy b igs o 0 S8 sl g 5 el ecbiion s 48Lo clo g
SBdtnd o dy 3 Jo,y 48 03 oo S I s oyl Ao 58 oo Blo L bl 155255
oo g dolyy Canl San D Bl |y dBlio) (g03gilSes (ST 10040 o0 0ilgs LanieilSe 3l oliaw
SIS L aS ]y (sl ¢ g cms ph Ao LS s 55 o ol s o 9090 iy Sy (6lys bl Aol
P a0 )3 ) Oygody (Cunl 04D Al By dus

SRV ST

|y dloss oyl ol 1,5 S350 05155 553 30 abLisl alos oyl gy s 4y By Sy 3]
sl (B> dw Ll Opgody 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 T IS 3 sl o (0198 o S e g oo OIS )38 S
o gl cla i i oo ¥ S 1348 e et .l 50 0315 (LS o8 patiggs S
el s sls3 gyl sl



v TACTTCAAAM [
ATLAAGTTT G C
[ =

(RO s 1 G & A G UL LGGEC LA A
z —_—
oy, RN TS .
(il LigilSg Cin 2Ll L ol
CeclaT AEIA

GubaA

B TR TR T oL

BE.
3 E
& >
i, G4
2 2

(] ol ) i) Limo )35 ol s
GulbaA
CulaU
— 1]
| Hen | Lys | pha |Gy SRR EH T -
(o] gzl 155 )3 yosis ) gels: T
TelaA TTC G
[ T4 oM A G GoA YT
AglaU AAGGls
L Het I T (i Bigy i HSBY IS
(bl 30y 3l) Lixo o sl 50 B A 1ol (S Lol 3 ad 5y 95155 gyl i i

Sl el 8l (S (S5 2y S Jsbo g0 423 () AN (P
§ sl )] 390 citalys & Bl s 51 g pno 08 3 b Bl (o 3gtlSss Slaes 51 (o \

B3 & ) (8 oy olio )3 Cusl (S g (Tl S5 lwial) S5 S e
3929 3 15 o o) 8 Bamliio b GluliisCny 25 oo (08 GG ) lxidb a8 4l b
5 05T o g lorinl i

VY opls G lows ol 4 ObMise 48 a1y o s L] ygld I85LES b axndS Jlo p
ol oo o ppld 45 (6308 (55l |l yipld dluss )0 yuss )l Sl

Olas ¥ IS o L tae ol el Lol 8 b8 w5l (B lo 5l jl s S0 £

Llodds ool
Sis ERTA e s
® ! A ® ®
B B B B B
© C C F
D D MR
i E E E| ||D
F (A) F C
© ¢l @ B G G
H H 2 © H H
® ® B D ® ®
M M i |E M M
N % N B L:J F N N
o) v ol B ® o) 0
P = Pl M M| M P P
o IF o| K NEI Q Q 5L sla g brinb gl ¥ IS5
R R| M ol |o R A
g S 0 P| |P g g el
T T Q| |Q T T
—/ —/ —/ —/ —/ —/



AN

g o Bl (1448 39y Caund 3| 5l 5] o Camsl ySane i oo JSis 534S yobo (slas
ol (5B 5yl )R . o Bl L3 0 Sya el Ul B Spb sla e
D oo Jaiie el Olon 5l (6,500 iy o b e s el 5pld S 5l ctowd ol pas
oo deuns 93 Caowad (1] 31 cliad el 05 09 b rls Liads 5ple s 5518 SO 3l towmad [3]
P9 (el lags)luial 5| %0 g5 MugS o0 (Sabidslae (g ool 4 9l o0
Dgids oo woSmo o?db)ai)}'falég.igjMdﬁﬂﬁ&%(j)ad\fwl

o Saoky

(p993) Q555 taer 589 domo < else ol 3 (S 0)1 (St ilises Jelge s st 53U

Sl S3l)950le (Slgioe & gazmobCaw] ply 05 codiaS S3l)g80le (Slgizee S 555 .Canl
Elgil 31 Sy 3l s SO ol (glas gomme Joleo |y (sl 1555 wlayly8 3udo . cowDgim o
9 X o> S el g i el YY Jolis Ll (glasud IK55.00,,5 o Jlas ol yipld
REpe ol )3 835 (55 om SUIF 3 e Sl (S SIS 5] i lad

caliseo ()] (sldely s8] &y (35 0yd i ST .CudliS dalgse (51 (5 Jgame g
a5y pmlgiool S 30y 903l &) el gz O 05 52 4 3y 5 oy el 2 dals
o) Gl S0 salgs 3l 0,Sles 13 s Caely i ol Ul .l 03,8 bs (6,50 Suwlgiel
5 w3l b oSyl )3 s Sy tan STl (S w3l )3 e 589 oo & Jles
2 ok ol 0dnl 381 b 51loly 53 Mie iy o &y Lsonat sl g 31 (S0 50 w25

O sl (S 318300y )3 s D)‘de)ubu] (ladon y oSl Cuisls wlgss (63l gy Jlgs
b yndan 301y O Jeaseo <0033l (omagisy Olyee 2 315 5 s iciono b yicssd csilulol, a4,

S a8

RS> e
Ll 355 b Lol 35 3939 b3 (g3lntislods s 31 linabol (el (b (sliylSiples s
5T ad 934 Ol b i Jelgs an3 0 £ o it Jolgs il o e
Sy s )3 &S e ol el (S50 liiae Jelgs 3l (So i) $i 358 maedl (o
Conosd (3090) 3ligd O & 45 35 00 1 )3 o ysloro (yradd 93 (3 gy St Csly )15 392
L1 by (gyluaslon oyl B> ol 5,Shoe y3 JMs] sl b ppesd Hbga (0 JSKi) s65 oo
2929 ) B 393 )3 453, o)Ll (g Glp e [t (ol dlge 51 A oo dlge JSie



Do o yoio by 4y aS WS o0l g 50yl
o CuolS o i ol sy oo 53,8 4 Wlg 93 2 LG 31 5y s Cannl pluiSTL 5l e

Ol ol claassl dan g ol )3 S o Jiiie 055 s |y i ) 51 o 48 313 3939
el 81§ oo S K Mo 90 o S azmo 51 L8] g .l e (I (sl o50
Do S olSiwd (slaaisly jd s ol

3 mlio (g9 9 g )1 Gy 5l 6 3 (oo B Il 85 9 (S5 S
LI g o121 3l a8 ol (clalié a8 b L elo L 3 oo i 15 wpo Jolse
Ay ol gy 015 (6393 b SguoSens (£lblié yune S ibolia )3 sl 00l (it Coliios
51 oo b0 LS el 35 e b Lol o iams b ccymizeats 3,15 (6 i 9
Wlo Hla s yid OluS5 A o (s a8 Cawl Cawd pd ($34x0 Sl iy B .l o0l yaseiin
5 355 by 3 5o ol o 3 S o i FSitnco
e Sloyes Sl Lelge 31 i lge

Creess k> S0 S

oy



oy

LCuros 35 puadi

Slayl3l e el 8 51 (Koo ol cnisdS (15 dad 5 I Sigar 0l) ol 2S5l 1y

o g2 ol b 39 59,0 Rl b 038 5 il 5 s saere s o s S il 5 (58
Oliouiils a5 .5l palio b oy 3oL g Cuas 6 yiSb sy o yu5 L3 LS g dingS 51 a8 Can]
31 (S gyl o b6 S b (s polio .l 03,5 (31,5 Ceun |y o3 v 55SL (s pglie
65 syl (A5 i Gloy HA5 50 Al e 055 Cild g 9o ABd o (it a5 Cuwl oo Jlie

S.Ub.)L!O é)

Oloj 335 50 S
Ol 390 ey dS 555 S idin el Sing Uyl s 138 ol 395 3ol (el 4

3559 345 ((63y8 (slahglin bylusl Hlo 13 (I e 53 ou2d )8 (aluihy pbay 29,5 )1,
3131 o 53 oo Sl 4y yuamio (63,8 (Slaciglis.dgis o 5SouS ) gl calis cel a8 syl
Do o0 04l (63,8 (Sl Lglds oo 50> (sladssS

eoly e 55 g o T2l 50 55 a5 S5 sm 55 (58 (sl
st oy 3513 oo & G gl Jo 331 Ol | G55 3 355 o s
ol A8 o Jood |y Loyus &S U] cdd &5 (gubis (Sloyur )1 .0iS Jod | Lo yuw iS5 o
Gl Azl 5D 9 M8 oo ot 5 (31,500 51 it D31 oyl oyl ol 610 (95lo 0.5 (6o (6 yitans
&S Ll o 3b b dolsl lizeads Loyus 31 390 co Jiiio das s 4 oS 3l iy <oy o
Culd aples |y day sl s & Cbo Wil 5 o (6l 6y il (AiiS o S Lo yan
338 o Jo5 ), Loy 45" (631,31 315 ()] 53 48" i oS 905y ctumen b Sk 3 dms eyl b
Camed )3yl (o (ol § Sl i o Jg) Capmon L aslie

IS ol o3y ailyd s gly a8 e o s i Glais YU 40 &S losle Jle
plaS a8 W oo i g o) s (308 Coglis By .Caml (63,8 (slaglés sgng il i oyl
&y ytinn il iy b dunlio 13 53,8 o Joo5i |y Loy a5 Ll o Ut ) .5y gl
i (S Catn S5 (102 (i) oyl &S iy o0 dgio CBd (oS b ]y (yle 0.5
31,31 o8 () i g0 5 (3 3y (gl g )51l yio Ol 5AS e by Ll i Sy
aSy S ood o0l (igs Ctuon 83l 31 SluwlidoCumn ) ¢yl ol il (ko 03y yuilis (6,500
S el U (335 3 sy g 5 o 2255 n sl &
b 35,8500 0,31 3l 53 a8 1y il ol 59 e Sy s 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



slaSh S Y
NS

3 Slolass Cuoglio
b Can 3ol o Sy

(5 JS) 3 guaiog 3 1y sl 4y U2 58S (1 ol e Wlgi_ o onmebs ol
Ao g, 5y 5 gl o S polie (slo xSy g B9y o0 oy 3l polie e (Sl s ST Jlie yl )
b ooy pglie 4 pglie yuf 5l Cuman doml )3 tidd o olars] 395 a ) Comes

S & patandd S8 51 time (o S 53 @8ly )3 oS o (e (63,8 slacglis 5l B
S drdS dgi o ddS (6] )3l &y cCumar ]y (0,80 & A3 oy ] (Cumon ) b OS] 03
SIS o (S5 O g Gloy S5 3 9 1510 Blas g8

03915
g @l Dlio polul 1) Coner Glulibluny (S &l ponlio A5 5l 15
Curar S )0 S5 S5y (S5L65 L ()9l Cumax S 50 0 S5y (S5 UsS o 00,8 0
O by bl 1y Camas Olslidran) 45 1 wald Sl ool dagsy ol b . als
038138 1) Camen SO 013l 55 slaolKols dad 43 393 90 (5120)55 dad & garo LS Ciog

Aol o Cunos O

W)b J:l:.?

AioS oo o8 il ol 305 s o Juns 31 vdges (35 b oo, s Slgld umess 3,5
s a3l 390 (3 )y ol Jols5 I 55 e (389 bl (5 IS Sl 13 Cmor
3 Cuner W9l oo Cl pj Jolge Cusl 4B)S i )31, S B9 09 7)1 SOl 5l Cumer S
Dedbz,B ol Jbs

B E ) i ST D5 (o0 ol ABBI T+ 8550 )l )5 ) (681 Sy 1 s (]
Ao)S5 s Sl 55 i iy oyl 4 W9 ool (gt (slao, 5> 65

ol 43 oo ol 3l (S5 LS 9 018 0 5 321, U135 o> (Sl S3 09381 L < e
byl s b Lol .szgsoabuwc;wlQﬁmwlﬁbsJs)m;,os@ﬁdﬁéd)jlsmuaggjl
A5 Jos (LB slao S5 10,5 5l 5,85l i 8,55 Canl 1 Soe Lays

o ol Sleli)) 5l e Jbs 50 MiduwgS V + e ol slalS 0S8 1610,5> il (&
il 4l (gloaly lazawsS ol ST .80 o g LS o oyl ds MibissS (63105 (joue
2 810y55 Slalyd puss el a8 suily ay . lodld Cuwd 3l ) sy s 4 098 (sl oy Jlass) il

Ol pglie (S35 5 S
Gzl o g ST

il iy

G5 CLS ) (g Ol
&S Canl (giaizild poiwss cdigllle
o 8 o cipogly i
(CharlesRobert Darwin) cyg)l>
(AlfredRusselWallace),_,¥lgs,aflg
o) IS 53 S8, Jiann
23,5 &l e &Sy sl ]y anlo

oY



IAA

4ol Cuno Camoz b yalS obilo gl oo

Cazes 001 3 s alS Y IS
)w@dlbﬁbdlﬁdl?l)ﬁwwb

51 oy S3 ol S 51y il ia o S1055 Gl 25 o ol sl
Aol ol il 4y Lanbs Gl MBSy Lol o o

A 35 1 5 Sy 1 35 s Sl 3015 5 255,50 ey
Slo oo 05 4wl oo 31 L Gl e 00 0 45
SUIRQURNIE SO S PN
120,55 o jlodis] Cumarr g i Al ol B S5
3 Sygeo ol 50 (Y JS) wi wiales LSlis oile (sls
o) Sl s (o o 5 o s e 53
D)5 s el g Lo b oS (555l

A SlopSd ) il 5SasS Camen S il aryn
b il Jola 0 stxes 4SSl gl e pead 4y .3)05 (6 i
o 33131055 Cmos 331031 31 gl byl S, 50851

Comar & Cumar o3l 6381 (B9 105 o)L (&
Curex (100,50 3| (6314w #8lg 10 S o Gy loo (6,500
D9 g0 Capnad 93y (S1n0)8D (ol (Slg3 )3 kS o 9 AS 00 3)]g Ao Cupnan ] s
b doldl gugd g g solods (0 )L Canmon 93 (i )T 4095 o0 015 ORI ooy ool &
D9l o0 dinld ot & Cuamor 93 0] 4l 5 plol s

O 53 b yiiaal Conl Y il Jols Jbo 55 tmes aS3] (gl 1 B0baipué o] (&
33,50 iz 3,31 L 3ys pa iiwel Jlass) o 45 4 Canl o juel 30Uas ol il Bl
5 Cum S0l , 500 ,\wbwb@swu)bsw@mbwﬁlﬁl b Ol Cumen
2l sla Shg olul ) 295 it Oyl Jlho (6l 483 (o0 3]y 3900 (0 oo g 2
(A Juad) 23S oo (2B ()13 9

s S5l 03 o 55 558155 101, 0,53 ) axseb bl 1 ornds 5! (&
0] o 05 8135 iy ol s 208 oo 2,31 )05 Jlslyd 5l 035 o 2 Lo b 5,3l o8
ceans o emdo O3] At )0 98 &S utsd )laS pl (gl Jlie 43 g oy gt
03,8 gy s (B Cunn ol jpan) bl pos ys iy S b 5L 5|

Curon 13 (F95UgS 09l
55331 A A ol ol apmas s £y« smaslo A gl il
S8l 3 U554 i 50 S o S sS85 53,5 Slaonls
148 ool 15 S5 90l 51 200 Yl e oo Lol 151, o (£l U5 capmas
coors s o048 A aalS o lg i g 0 B Ca0lS 13,510,573 395 S (]
i 4258 o el U5 pl8 5] CSplS el o Ai) S Lt byl 395 (<l 5ol




4 larals oo 5 3,15 K ) ozl )3 (]5) Lo Lo -4
54l o gans 3 ol (S0 silis ot L s ool M ~)
3558955 A Ui 3 ol oo ilizen clauolS o] 434S 15,5 ag
Cadosbodb e lends blagipls YN S
Glagppls (b Cis plSin ) GlowlS 3t Sy (& N/ O
on el )l laad cuwl (See allen dbml g Lo
o bl |y o3ty ) 39 dalio (gpplys et b Sipols St
e, (ool o ol olabss 51 11265 o (ol Kt ) "
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 5399 CanlS 23S o 2l 3, S yiss sl Sipols oS gl
(8 US) Wgds oo 03500
55555 psl5 53 o Lalls b e s LalE L o] (0
78 laazesS jl (8b Se3eS Slew dpwsr Olgie Iy
o8 SazesS (6 )low 4 Mao o3l al> LS 35 JSs gl
Yooro (b i )3 5 yl> HDSHD® 3505055 S ol
15 6yt aog 5 Cuwl HDHD® b [all8b 550355 5y o0
o oS Wl g IS gl olSim laib o3l o8 (slmarsS
Al oS Lazee (yjpuS]
i bl S HDS 5,55 Jlsl,3 &8 wlasblys lan )5 lowt ool geish dllas b oylulis o
sl S5 S e g Aausgits bVl (6 lass < olin s 31 s s condl gl VLo
ol S oS (63,81 )35 o 50 )8 (slaazmsS )5, 393 (S as | sk oS D5 e Sl
3Ll 55 155w JSH el 515 )8 L Le & M) s e 45 it HBAHD® ey oyl
Hb® 5,55 395 «clrlis laglia b lo ol 3 FIBAHDS 31,31 s 036 (5 e s HDHDS
s grlin 5,55 5blie s 13 0,85 oyl ST o 539 oo Camen (gl el adlaie ) >
g o Lais 45 Consl _tis BALS s e Ll 43 oo (it oS el s Ut Lo )

Al i
S (bl Sy dads
) b S5 S Sylos s b Ylo
L 81 53 ol 30,38 (slandogS

L_(‘JI.)E;‘)EM
& 3l ) IS
V=07
oo
m

'Laf)éi)lli)\jla [

pod >

eodedl O

¥
SN

n N pbgbdl [ H : __
Y}léL-;ﬁ

Jijl

Vess F Sy

(9m0) ozl o o 5516 g b A IS

st cplly £ 35 ColS 9

s <mﬂ:>

O il 3 1 orsSg ot S

[\



‘JE)‘;‘»99‘4‘5»}.}S)}_\ ‘JS.»)

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

EREPURIVERREY PP

anlads cpl 4 deldl )3 les)S yusi oy Jobo )0 L digS wimd co Lis a5 0515 dga g (Smlgis

w2305 50

ol 4 lons Ll Ll oS 3950 ¢ WaoylsSiws glgl b Jd (slaJlo 5o Loy lgSiww (A1
03,5 o (S5 y93 4S54 (g8l 3 gy UT L il S gLl 51 59 ylie 0)lgSiuw 4S5l
(b Sl b lagleseul o) olybls (s o (s (Sol> Yoono 0))5in ol
dod &S glodds Saio (ssgele o il ois oS il G S Cunl San (25
Sloalid] pls s HalS sla s, 248 Sl b blosis Lass ge g Cawgy > ol s (slaCiond
5513y o0 o lgKins dalllas 4y 45" (bl dis g i3 o Lo &y Jlglys Cle M| Lo, lsSinw
(o ) yauwlily Jre e 5500 jgpel a5 Kl03yS o Sy Sl anndS > aS wlaudly >
2 a5 LaY 5 e wlos)S od (S5 dnindS ) Lol AiS oo (S5 jgpel &S it o Jl sl
A8 e gunS 843 o 1l03)S" 5155 s oy 190 (sl 5l aS disiud o2 oladisS (sleo oyl
) US) ol aiold dgmg o i b guleo NV 53 Ci >yl oS w0 i (6lo oS

@ Ol s 40 a8 W15 o 98T U Sy |y 09K S yoe 15,06 Gloliisdiy o
Q) (SN cidises S log ;0 a5 Lm0 Glid baoylgSinw £ gazee > Nilaild dgng Sl

il Gl ilises cla S



S il Glawlie gyas o Slamlie g (&
dulio Cpl Dgd o duslio U b calises ladisS )l
line b 3l S aan Su jlsle o s e Gl
Sl z b &Sl olapelsl o)l Colss Gl )l w4l
b laplshy aims pbosl  Sglate I8 31 oo il (luss ]
5 o3> Al w0y Jb (Ol Cowd aieb o (ot sla)lis b
A Lo (sbapl bl ] ola Jle 4y )5 Cowd
Sz Cglato (sladisS 1o Liod (sba)lislu dgng e
s 1o Syiue (ls digS pl aS Wyl ol o Ololids Conn
Omod 4 (VY ) Wilodds sie  Sytiee 4365 3l anin S 1 48]
Gl &S]y oladis g o o bl e el oyl Cle
i o Wiglingg (S gS > Syuie

s o> S 5

Olalocgyad Ol

Ql)lae).g(c

220855 gz g0 (SNglings 3l glings (cbaaigS g Syio (sl VY IS
31> (658005 (sliglings (265 i bty 39 o 03lasnl wi (Ss00,
5o B e5sS S )3 55 5 > ol s L

Ohsls saiody (gl liad claglisl §) GloliiCun;
A3 n B 0)S S 31, Nigligs (5l 5 A5, a 03lizad

553 Sgliza ()5 o b Lol Sl 5 &S, ol il
O S SIUT &lgyy b 55eS b aiobs_o ST (£l i us
Solite slaylisl 4z 3 (Ol )18) B10,S 3lay sy 9 y2
Gl o 4 gl sl &S dimd oo Ol Unlisbo oyl 3l
0,5 L gl i sl gy 4o 5k

S (etiglings (05Kl ogMle (clmslia goyi5
|y o (slatieS By S o wlyd 56 |, (25500 leSlb]

Sl yidlen

o (o bis o

Ol oian sl (S ol > e g a5l o

skl
7 RIOE 0|
- ot RI%85] |
> bl [l
Cuwd S o lgse! [l

oS!

DA



AR

Oslo o b bl VY IS

0de S0 3 85 g oo () lS Lo & (B (S o0 duslie
> g o ool b SogS 500 e, Lol it Lol lS7 Lo
o3l « S g8 sl bis b oyl il ols IS 18 ol S
aebie (b3) (e &) Jlomiwg slajlislo ]) o cano b
sty ©ppots 1 o o sl Ll 35 45 i
Olaosge 53500 9 (i Olee (glabasly 3939 51 S ol g ool 393 g0
VY JS) ol

Situd (digS o) by Jlomiuwy slaylislo 28l )
8Ly 3l Lo a0 i &S ol Cuwd )d (600 Snlgis
Sl ool s s, Lowwsgun

ulio oyl 330> bl pi OS5 515 50 Glgies 1) raieS aunlie 1 JgNg0 Slallas (&
bncyj oS g 1S o naisS 5 ag 1o aSsl Mao bl o s 4 (giasyy) leMb|

Ol (b5 oy dulio 3 Gluoliisuns ) pizmed Wi oo el |y 4555 SO o8 sl S5

8 iy Ca s |l 90 (G gy d yp AiS| o 00l l@i SVglings aseis (gly calises

Dy L;’LQ)‘M Ay ,B s (lg oo cmizmad 51D (65003 (sWglings (il dnivl> dgag
Aol o 0w bt (6L JNgi Lgis o 00 cilisis (sladisS o ;0 &S Lo 3l oo JIgs

Sl ey

o L 1208 135 6l stk 3 Lol Wl L SalS Lo JIgs o8 (sl 250 53 sl 5L (6o i 51 oS 0o o 0k Lais (sl s
o Lais (Slizeas 4 Coul 43l Sloag ol gl s Lo oyl Siasy go 395 5ot Lais (6la JIgil s Lol g 15 (s luslids Conny
653 Cnogics L G390l (St Coy ecaf ool s Slonts S5 ot wd B 5331 6l slalod Aan i Sin Sl 03,55 pusiSg

S35y 0 55 O o g 40355 4 bgal o ) S5 b Al S o 0biwn 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
M g VEMAL BT caTeooce




<lj99
oz Jrod g aS 315 5,0,8" Jlylsle (gl g Cunl 03,5 &l o syl &S ol oy y25 < 5y
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

Jlss) gl ;50551 bl 55 33 o8l s &5 teddg olis 4565 G 0l,31 Gl ,5)
3 an el gl o ol (alge Jtandgi () jslae 290 ol i 45 [
Ngids oo 65 lad 31y81 51 o pam b 4igS S0l 3

PGS oo ol 09,5 9 &y (Vg oo > (SlisS Dol Cely &Sy ol S5l JS jeboay
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

S bdlin slaaw by salus) £63g 51y (B 1 ke )50 (oljaigS
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
Sl g (S g Gzeed (olmod €589 Bl 005 o3 Sygo 0 Ui S il g
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

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



5 )3 55 00F ) 1 cBgol bl SasS Cnl o b Lol Cumon 5145 (xox )31
Bl e Cano 93y 9l Um0 395 45 CE)S

(o5 (Al S oo S50y S0 388 GlbCuner (BB (Mo o2 209
e (2855 |y WisS 55 il D5 Jols i 65 S 3 5 3l o Bl
a3 o3y (Bl (e (e )53 (jaigS S e (g5 53 sl oo

a oV ol e (5055 3l o95 Jlo (Smaly ) 63V OlalS Sl
55 2l 865 231 el B )3 40155 o ol ittt U g Uy &8 055 o0 ko LS )5
gy 50 slodd &y dpder (5108 el 5 50l oy U g L (sl

3 el Guiilis oS wild o Wi oo sl SleawlS slas 51y sVuin (LS
ColS b lbcwlS ol 51 5 39 o ymie sxssbopt s5pl s b b colS 1S5 4y lazls’
(VF JSK) s dalgse oS axbs 056 008 &) ol

v

J5|W)auml.\> ol foaacs 3 _gmando (9 la>
|
b £ oy (3 >

JEETEYRWARES

W

OlotwlS pod s l—‘—l l—‘—l

I "l
1 1l

BRSNS

O
RO

1 ]
1 ]

N SsCwls s el

Gcwls il Ao VF S
Wl ColSly lazlS sllas 5] Lol

4

oS il N Ssewls b Fiaipl S el
) 0,5 (YN =1¥) o yre S OLS LS (6980 5552 pb 4y (caiaiil VA + @ Lol o
S8l ol Slacsipl oy b sy s ade b glisie (b o j20 Sla S 51 Sy 45 A5 dege
&S olacwls .l (¥n) (W55l 3) SVl cpl b 50,05 jpl YA (5pl VF (sl 4y olS oyl &S
(1) Y SS & 51(Yn) a¥sd iS o 2l 3Vl oLS
Lol (sl 055 48 o iuel LV S5 aS ( mb LS gla S L olS oyl sl cwls 3]
95 (5503 dlitne 3Vl oLS () S35 0 b camd plosl s lalags wlgn SVl oL ST Lol
ol 039 SlolS 4 38 g o 3l (1] 51 48 BLS § 395 anlgs ¥ 55 axsly (il axil

S3n D565 4 oyl ply 9 1S el Wlg5 ood (L5392 YN 4S) 365 ol e b colS ol el



A o ol 5l 5 b oS () g5k opl VO IS i ¥ o) 51 j31 48 51> 5l

N\

BN e //@ SR

p NSRS

RNEN

. Jlgols

Yo

Cpplelass > jmals el wls

Al iy

SR JSb owld v axusS gL Yo
Ozl ol J 1y (Slizeods Ol K95 Lol i aseins VA0 + a3 y3 b Yoy G (HDAHDB®) yal5-5 3] 3 Canglio aSil b

ool o) 52 oo 33 i NG (Lol b Lo IS5 93031 e £l (oSSl o o iy 3 VAV - a5
525555 81 3 015 gl 88 2 oty 05 S mzesS ool IS o IS 3,8 Canlin il
elerdl g0 ) 522, 0yl

Loy s gl b g5 o 45 oy i e s i) Wtz ) ouslon USE 51 ST L (6,500 (sl g 55 dms sl Jls 5o
ibgzo by 8 IS5 ) (a3 s ol 132 39008 b S (3 gy gy 9 425 31 (6o Slgo gy o dests oS 39 so ol L 3 cdilio
D9 s

IS sy (gaiS a8 ol s gt (sl gy )15 3935 b Yo &y Canglio e (gl Joud BB Slouog 0o oo youas &S ol s 1
o S (il (sS4 pasmio 9 30 &) QAL 331 53 50 )8 (SloezasS don 5 b YL

525 SUaby IS 33155 5o s (slivays o8 15 1) (Y uad) JoSio S8 SIab o i sliung Y1+ 423
o 35540 IS IS 48, 551,83 5 13 3 S5 g0 0 ey ) il 5 bt S (58, 488 3

3oy8 clazegS as wlydl oyl 53 . &l HD*HD o8] 15 b ¥l 15 6ylows ,Sg5ke ol (6l duio b cglize a5 L amd cyuatd 4
ol S )3 03,28 Olodl g 8L ool ( ol 51 4 39 oo 1S) 3ylgsd 1 b g ,Sokeds s IazsS dwms el bW lo 5))> b
2 25 0 a3l (Sitsuy Clr 255 o0 )8 dsS (cla )3 o 5l oo g o8 s 0 b Vo IS Sy 3l Sty e Lol
o Sl sy S35 ) 3 0 S S 25 0 15 Slosle il st cslSymd b 35T 25Ty s o8
Do A el Ol lo g L9 ol 0dimr ja)5 (SladznS s )3 Sl oo

(it Olabad 09y platio ol S gl b Cmia |y o (6l i sl ()0 oo sl 015 ol (Jlizeos o> (glav o |
$iliy (S sy N5 (0 iy 3 lo (S sy IS O il b sl O (1992 gy 31 s g ol Sl cl 5 S (o
103 plos (oo |y (g (S Syl S o ol 6yt 5LS] (s bty

Y



N

SjPlasedko

3 Syl ol S (oo Bpan (6551 OBy Sl gt yoyd pl addllas b 0 a8 (e8]

©50 50 (el 495 5 LS
S 4 ol (5o 5 S Lo g8 ol B 5 oo s b S5 sl cllad g g 1> 980 Y lgwg b
Sl Cundjl Gye | BRI bo il Slomlmo
s s Lo L 3y0 (551 315 355 s o e 3 (51abl5 Lo (S Sl glisaan dor S 0gajl40n 53
ol € 9005 gl g 5955

‘SJME.)[/:)‘ d’));l O .)‘)] dLbAul)BdaJ..aBd‘ 3D D5 o u.m‘l;p.’)?@ ASU.JIJ&)‘ LS’L“S"



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

@ ST s Lo 5L a8 s gol o bt sy OIS 53 Syl 55 fmeST 0 Ly 13 5L

5559] ol

Sl i o
- = wvbwub}"g

(mitochondrion /8 ,WSgiue) 5351,

oﬁ;sdj)ﬂ’)mssysa‘_s,o_\ggATPAgl)éwl)alxjawldlwgwwfebaqd_\g\)épbola; L oS Selsl 0351,
(V 33STg) 395 0,8 W ATP JsSUgo 50t (gl eglauisly uiis 3 35518 pponss Lol p> JSb lata

C,H,,0, +70,+ ADP + P(&laws) — £CO, + sH,O + ATP

a5 Jloedge 5 (el
el G55 Wg g lsn
SELOEN A i s ) oSl

=y ) 5 g iy (xe 4

3955 LATP 155 sdmonlodyjos g 1amd o Ol Gjlgp 1B b pus 28Ty o) 9 (e b i Tl (520

&S 35 0 plodl 30 5T 4 5L e ATP wgi g (sdio 00le &5 3255 094 oo plodl (y5unS]

S35 JsNge ATP

S b g iy ey 035 (65,3l s Ll el (6|l e
P o 05 5 503 5 Ay aiilo I sl Shg 31 Sy ot
Canol diaanlg ATP il jLoes ]

5 53Vl L5 5ol ISt colandd (65 oy 59907y ATP
3900 55 @8 o3l 13l 31 wsilSy ol ol loasly 3
W) L.gsw) i3 Oloud 09)§M 9 (deuu;o onolA u.:)y.)] o l.’ &)
3483 o (Sgy A yo dus 4D il Ay ldud (A 03938 Canol

c239) ADP o (land g0 (p39331) AMP Ll 3 ases
prw(bmd;&jyai)ATP Coleg ) g (lawd (65
() JS)
IS syip 0 5303 4y ADP g ATP s ¥ S 5
331 b ol yors ADP &y (f] b5 g (655 By b AADP 51 ATP

ATP o aslo o iy 5l (Soicun 3l Olawsé o ATP

5 (obo st) ol S5 Sy 5| lind 09,8 (1Als 4,y

\—Aerobic Cell Respiration

(03] 0 Caals gyl Ngunsy
] Ll 0dd aslw

g
<
s
<
- 392
ATP o as bV S
sADP I ATP (i ausl STLADPGATP s
S5 gl slaws Gl ol pods (65 31 (i
TATPC + @
i ol 555 i sl
Sdxoolge ADP + (B a3l g0

5S4 ATP 5 ADP s ¥ IS

Y



Sl e

o b bl

o glaST Sigpel g pol> iy o3
U?)‘“SH ..\L»g b]buubl).ﬁwmlf

4 y=SIl Gld Cawd 3l Ll

upEl g Sl o

Lol b8 imo

ow P ATP G as L Y S
odlo yiuy

o3lo i w43 ATP (s il |y by o) e (e 4 .Cawd ADP & (] (334381
Lol o

U eslos Ll odlo i danw ;0 ATP (yus dus o 5l (gliged b (F ol Cumgyp LS 5o
&,o‘l’sdtml)}l 095,13 W ATP & oLl (gl nazenlo aS ails bl 13 Sy s sk asl, o
33 (Y S) Cuol ADP & ool Jas] g Olawd oyl Jﬂ?z 3 Oland Cunlsy dnasals 5 o
D9y 00,50 ATP (s dusbo (sl O Olad a8l (glosle i Sl ol Jlio oyl

ATP

(oS gl il 15 .06,500 o9y 93 ATP (699 (i sl 5 (sl s s o

Jnad oyl aldl 1o a8 59 po s lus 0348y 50 o 0y giSIN Jlasl 51 ol (6551 g olannd (ygs 3l ATP
Pl A s 43 45 Gl (599 (ol il ATP (yas ass b o3 g, g oo il ()T L

Sl ey

NETR—

gy 201> e 4y LSyl 0 AL i gy s Wy Aumogy oS 150851 s 0l cianeST 3 Crfpdet eyt (ST ol gy S

A o Sl nelST oS 5035 395 5 s 653 (8 - gy

5L Uty 8 s o 9 (5,5 L 5L Uty s 63 (5955 3 35515055e) oy S Lusgigo 09, s 3y Lol gy o5 e Skiz ol .5 5 40
ol 0y iS85 35158 5 55515 (6l S Lusgig 5 S5l ok it 3,8 s 31 S g 8.3 o 8 (5558 g dtanlits c3lsles

)



O S 1L cpinn 5
B silon glasly el slply slasl yuaisofly «del
Slasl s gba ) Glasb i 35 b bl )0 .8y 0
s S Silgn
ColSuB (glasl yudd Ay pgl 1(505WS) CASE
Pl Mg din) B3lo )3 45" Cal S5l G5 sino 4
L b Ojgod & BBUE )3 SHI5 wjpd g e
il b 5331 S5 43054 by yo csla 2Ty plosl ol
Dgds oo W;UATP 385l oyl i 55
3959 land 5 )S A B 90 B 1yl 4305 3] g oo Dl
Sl 4 Oland 0g)5 5 415,S b boid oyl 51 Gyl o NAD*
5 e sl S5l ) ) S b e 5 s S
! 2 29 o0 b (Al Sogarm Gle) Slggym 4 ol
Al 059554 NADH 5 ATP (sla JoSUge s 28T
NAD" jl 9 3)1> 035ilS55 93 el (55l Jols NADH ATP

Wland 551558

ATP
Vgl o Jd yRoden 4 Ogign s Loy 0315 Cuwd 3l 5 08,5 gy
Cuwd ) UNADH 5 zalS (9,58l 28,8 UNAD® (Y j23STg)
b o LioluST g, als COSAB Jolyo ¥ S

NAD"+YH"'+Ye™ <& NADH+H"

Dol odiivg yuiSly WNADH + H' &g s Jgameo il plis 29y o JWONAD" (33,8 s 61y (g SINSH_Y STy

WS LS Y Eullzd
i Lo oS ATP )55 )3.45 ol gy ool 95 oo s Lus ATP CHS13 15 cayyd oS ol o
$ 30 oo ploxdl gy S L CBISE 5 ATP



ol,,,.xw o351,

D oo plol 0387 13 baig Koy 13 5315 5L (T @ (slais b i (Sod Al o

Aomayd ol 03y93 cp 51> 4 ol S slid g dlo gy slis s Lie 930351,
(B US) 29 o0 s (L 93 (12 SLid) Sy 150 § 31> (15 4 Ol (g (s liad

) 5o T (sl 131395 4 o 5y 5 5§ s (5 325,
o5 53 3L 3)90 (Sl gy 3l elgsl Ol s Lo (sl 5L3 350 Sl 05 03uST) (5B 3 050 o0
Al 0g5 g slasly

6551 s (59t Lo 5% 358 g O B 55 455 o 5.5,
§3)15 e do sy punncls

S8 Cosl s (b (g & (1Bl i )3 355 (285 ploxl sl 0jST) Jb o
gl oo &Sl oMt Sl 5y Aoy § 15,15 )5 s o LSl

Sonulid Jgpslid

| \
I

3l o 503551, (o351, -0 IS

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

ool

L]l Oon OH

ol 336555 8 A8 S :INAD+ el y3980 adly alS’ | :NADH



P Sgay blso el ol 3 5 35 00381, s Jlab Sl 32,1 5| JsSse
o el 29 oo S ol by 4y 9 480 o0 Cawnd 3 leanST (63 (0 S S 055,
o 133 o iS5y A 35 Ll A S iy Jsse e i
‘wgis-ﬁfbdgcw}ﬂdmuﬁfls}ld\@ﬁ)JAMﬂ;_}ﬁL‘:I&Ml

opesn O 8 )35 355 o ol 51 I i

A w58 Sl

Sl i JSi5 5 Slggpey el 2 S

éég.o Mownd 13

2 oot iS58 Sl il
H s (V3 +=38AY) Lol g Ll
0358 (Byra g S Olygyn il oo
A.wo.&.wbu.u)f:bp ‘4\_>)>u:‘u_1$u_m.tb
3890 5500 (Siadiild ol pa 43V AOY L )3 ol
el S aie )3 Jogrojle Bl p ey
W (S 9(Loloesad)

A Sl (63,8 ¢ 3-890 Aiaitild o yS 1103 3
S Sl ) ¥ (ele g (B sla e
2950 ISl 5l o0litasl b gy sln ity
B A gyl )0 ¢y izmen bl adld
ol Glengi gl 9 48 Jeod ) by e
S &l i,

A w55 g

FA



325 )| 5w 290 45 CO, sl JoSge LS o Bl (g3lsn s )3 35515 JoSUge
D900 Pl g &8 3 15 1 HR0d i § Clggy eS| 5 CAISWE )3 35,18

A loS el as
“— CoA  CoA M

B A@Junuhw‘)w)fbpk;lféabs)‘dloblww).’vJiw
255 o JoSge o
5 e JsS)se (5 (I LA m3lsS” Jutwl CuS 5 (oo as o oyl )

Q000 QOB . i sl St JiSesin A sl
A O il 90 Amd e &) S Ay &S Jglate sla STy
oS Ay co, 3158 Jinsl (588 el ()5 e JgSJge 9 9031 CO, pgoy
00000 D5l o0 S3lwzl S0

S Edsle omyS ey Sy 0 (S i Js5e 5o olusT
\ 5| Jslize <l lxe ,> ATP s 'FADH, NADH (sls JsSJso
0000 - 09yl Jols NADH s5lon 5 )loig2lSys ::JSL),;Q1:}/5“0]}1Y g
e (¥ (2S) 395 oo 45 LuFAD §) FADH, .

- ~

oS a8 5l gloslw g yb v IS0

FAD +YH' +Ye™ 2 FADH, (¥ ST

JSi5 B 356lS Jodge e )S a8y 5 Clogpy (lalesT (BB plsl b i ol &
S Jsge g ATP Qair sl Bpo 35954 325 5] Lol (65l 29 041325 CO, (sl S5
398 00 (FADH, s NADH) (3983l Lol

}“:’ ...ATP J.. o

5 NADH (sl 550 45wl s Cansl s 0] 0 39590 ATP (glaush udis )3 a5 uod
255 (6l 09 ol sl J3Slge (5551 415 S5 0 e ATP 5 ol 5 FADH,
SDB)L;O)KA{ ATP

g o oSt 35 Ol il ol 534S wuild oo (gl b s S Aol wlasl p cpuieons
9> sl )3 098I JUBSN 850255 53 bn ey ol Gely § 99 oo M55 )3 ()3 B9
ol atigs 0351,

\- Flavin Adenine Dinucleotide

54



0971 JUis 0253

Alg oo g )15 5148 038y Sgyd (slie > oS Canl oy JuSis oo Jsg0 3l 0505y oyl
A2 Cawd b 05550 (S

OS5 b ST iy o0 (JoSg0 (158 4 Coled )3 vy Sl &S 0t g0 005 o )
D500 i (shio ) 93 b 3emS T 3l) ST (g s 1958V

H' H H SLATP g5 H
H+
H+
H+
S slis H "
+ + " H*
H H H+ H H*’
H " . .. .
H H H+ H+ Las 93 O dhaﬁ

) 2 05y sl o2 A IS
Jesisly ol by JoSge il )8 (1> ik 3 o8 b gign b Sy 0 AT o 0ige ATP JSi5 90551,

O LS -F ST
%o,+re—>0*‘ 0" +YH" > H,0

JWs) 85505 51 oo dws 4 (H layg) baygiayn o5 din oo dS a9 A S & )51
3 Bogin Jsl ly oY (551 D9 o0 oy Lt 93 (o sliad & (I (a0 5l gyl
24 00 w8 FADH, gNADH (g5l (sl (19,55l

Sl atdld o 53 (Slaom dn Lid 93 (g (slad 4 b (ygigys D959 deldl yl ]

51 s s L) 2 o 815 L8 g2 slisban S e i b
L5 Lol 333,85 (315 s Cannnr 434S 3515 led cdale s il a1l oo il 58
sl JUIATP 0357 oy i (s game < i ol 4 (5285 Sl g Sy el
ADP ] ATP S5 sly 5L0)50 (6550 535,35 o )15 )48 ac goomo oyl 048" JUIS 351 > (yg3s 50
D9 oo alyd Oliudog)S g

ATP o] s xSl 553 ey W) 6y 10 ATP s axsls Ly s oo (Gl N\ o) e



il gl
SISl S 9 B (Sl cplivg
Sl ynoling 45 4l ot s L
uLa.cl 9y WMM’LSI)JB 09/5
3l il Yol (Sl g ygp0
dlgie o B glauslivg 5 <lgl
4 by je sl 1589 )3 o Bl

55 Mt ool (g1 y b5
292> & Anly A 3155 il
Al (0l3) By yolivg
3 dioyd 93 254 10 48 el
Lol cdd oo S ]y (i (39
Bran i3l e Yl s

SIS ol o sl i
Ol 2 86 Gk 3] 30 s
I e 3l ol A ATP
Oelizg (s Mogey) By (yalig
S4Bl il 5 525 (oyls) By

15 (gou3ileS” s

Silop (w5 3l slaoMs A IS

S14BL S 32 55950
CASAB A48 D M 04 jaboylad A oodalived S oIy glasly il il slaoMs
b oo b1 A 1S ool sl 13 9.2, 00525, 42 gy 5 oo dlorel Sl 3515

ATP 3816305 cla JoSgo (glais b puiis 130980 co S 4552 3)lg A o lgS Juaol
Ligds 0 Mg Ul s FADH, NADH

Slagye silus]
Al ol

*

i, N

i

: &1\

hosly JBlas AiS o g Mg (gl b Sl ()liivgs 9 S g (25 (29) pobor & S jloslil b

EVC ] 43,),

S g Cglae (Sl cyandy

il piilen

RS

Sy alo &8 el o isTigpy slegazno gl o JLwATP o 3]

ATP g0l Cond b (Sl g0 ool WS o Jos 0405 2350
3533 L3l )3 S ygse () 51 5155 oo Lo gings 48 JUIS
OFon-S5)15 8 00 59y 4 9) JU dasgs  Cuslonds |Siasdes 9>
PR 55 2y 4 05 15 Sl s 93980 00 JUIS 405 S 0)l5
o Selg Jaze JUK Sovdasdn g aoodis > s
22 48 09l oo g itk oy (132 0l 29 a0 i3 >
358 ATP ¢yl el cslio Caming

ADP+P



Slai8] sudgi 1 Slasl wdiS pulas
5308 3Jg ATP jlade oS wimd oo lits  2IKiiloj] digs Lol i )3 xBly (sl 55515

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 g5 o ol Jlss0 (ot e S 353 5 SIS ol STy sl sl axs
ATP 51 sl ADP s ATP ()0 JyiS Cois ATP g5 oS os jasedn Sl ATP 39008
Shye 1 D50 w5 ATP A5 L oo o o )5 452 § CEBUE )3 150 Slamyl sl ol
o el oyl b o 331 ATP 155 5 Jleb Iamy] oyl <ol sy ADP 5 oS ATP Jsio a5
D9l o0 lie (3 a2 §]
S (oo 03litinl (6531 (el (sl LS (0B 6,55 9 3515 5] Jgere pobots Lo (y sloarsy
gy 0 b nBing 9 b oy 526 €l 4 ATP 155 cl 2 o] il B wlio () &8’ g0

288 5 5 5w o)los 5l el i 9 (Sl slrdzenle (i Can g o Cle e 4
gl Y 4 Sl b 5yl il Slie o35 a8 Gl (60131 1> Sde SYsbo 5 s olde

5 L] IS el

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 04 Stlran gLy 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 s
DS s Sy

KWIRER P

e S5 I B yngs S 51

Syoslaris

e Losten gy 0 65 colicsly 5 o 22 o s

Shid o lagsi badsed g s 35 JopudlS s 2 8 L“’-\W" oy
" 210 52 9 89 oo 325 s dslgial 40 55 o g

gy 0 )5 4 (lgn w5 iglite

NADH lggys

35
oS

NADH,FADH,

—= ATP OgpSU JUasl 8y

S Fgods

i ATP
A5y 100,05 035 Lan 638
P oS A3y CuE
Silsp laySl pudlgion
S 40 ol g o plond
5 58 JoSlgn o ]
YYATP UL, o glassly

¥ ol

$35d, g0 3l 355 il ol 35 390 il ety Ly g 51Kt L iy o 4 4y dv g5



\Al

Sl pidlen
Ob o 55 IS juas

Saccharomyces cervisiae

A8 Gl lassly S5 )b
a3 4,8 ol (b g Al
3 Juols COy 3 00 (613455
Obs35 4o 3 g y0d (oaww
&) 9 o0y Syl Sl
Ol 355515 3,90 (65 e

J9o 2l n b

)ﬂwjllhgpjm
Sl E 008 ol

O L5 Mo oy

s

555 el 5 35918 3205 Ul Sl g 818 (] sl S )3 88 red
5,15 (S 35S b 35,15 CiianST 48 ol Laueo 5 U Sl (iianS T jguia> & ditnly Aoy
$3gi o0 (ol 43655 3L 3)50 ATP Uiy oyl 10 83)l5 D939 il

£ Sl 5 985 Coal 505135533 Ly 13 51 s sl g ] e
50055 5 AU 50553185 35S0 JU 5 s 035, 55 )8 3 o
rottise 03 ol 5l Cglite ilio 5345 5500593l ol (S

608 oo Do) Clgg s g Lgds oo 3lEl CASAB L (g3lan it ailo  SiSY 5 WS pass
Sy opl by < NAD")INADH sl b ol pats diliand 08 51 Clgg y JoSis aS o oSS
Pl yoaSS does )3 5 D oo CiBgio CASAE AL ST g Cusl (55900 NAD" (BS0E pglus
23 Ml 2525 4 NAD" il LS5 42,8 )45 9 0 2] ol JgSUge 30055 5 39 oo
o e Wbl s yo035 55 93 ol L ol

3 slosl b Ve IS sl S 0050 plosl s ay (b ppess elyg 1 U1 im0
CO; ald Cawd 3l L cdWiE 5 Lol Clggym cdislyd cpl y3.000 o i)y jaSS g 95 oyl ol ye
S 03] JgUINADH (slayg,usdl 8,5 JUbT .ogi o bt JUGI &y

Cc=0

(|:=o ) CH,
. O99 *

Jub

\

S o)+ IS



3555 JolS 455 sl il (sladomale lss 42538 o 5 5 SWSY e
a LY Lol b o gass bdomale )3 SLSY ks L3IS (58] 51 5 85,15 55 (S|
§2gis o0 ol (6,855l

3 Jols Slagy il (B ST 5105 53 s ST & aazeale s cllud
(V) JS8) 395 o sl YANADH (6l ¢yl 418, Sl g sailoses s locblSas

H— CI: — OH
CH,
Q00 -
A

NAD*

NADH

ol gl KN s G s s SSY ) S

i 3 4l ko i (£ ,5S1y oy)  (am in g ol |y SV a5 551 51 el
J5a A3 celmonglys g 55 el 51 el Lol 59 oo 156 3l mms A3 o 5 s (o
)1 G ygin)ls aisle (2l (STg3 9 6y (s ood)gly8 g )3 (S 005 Kig 0

Shp )5l S o0 0y (B2 Lalyd ) (o yobo 4 85 SlalS 1 GALS 3 jaesS
g s S5 OIBLS 53 Jolga (5148 Tp ) oy b LS5 0513 L 3p90 ()5S el
o Ll (LIS o canl ol Bjlus 51155 sy 5

E5 99 2 9 0 plxsl 1058 Al oSb MBS barma )3 e o4 O30uS] ST b o
33 dad SV S o oS 0ol anils angi )15 3539 GaLS )5 SaSY 5 IS o5
g y93 sl 51 b oyl by celool o o Syo dy  aLS 4y

D

Jeo Rl T b
395 Aoz IO g0 3l dod
Sl E G0 (S ol g

\Al



Yo

Sl pidlen

Silop 2 sl il
> 2959 Lo 6,iSL 3l <loil
O slalase oy pds
OISl oyl aiS S5 eS|
b 1) 295 5losyee 550
Cowddy (Slop o (glausly puas
S (e 85,5 Ayl 0
s O pamnnsS | o 6 58 oyl 43
Slalgaw disle  Jamo (sloslo a sy

Sl il
Coidy Kz )0 Bl ys Cny cdgd
loond S Ol pl e Al

82255 4893 L Al (g )
e 035y )3 09yl JLisl
88 dis e Lol 8l S
S dds (A Lol 8 S

S

@il e 3l o1y 8l (93,57 ye0
S § S | Sanlo 3l 00\l
Glod 43 350 Dlol 8l 5l e giuan
ol 318 oyl Gl

L oS oL 10 Codlw

D5 )il yd 05 Cadrs (gl 8T iy e 013 gl sy s gal oy ywy3 5
&t 0 sl s 3 sl Lyl b 5Ty 19 515 5 2513 Yl 8 5T
SigSn Lol 33 359 Silom LS iy 5y 1 51 NS0l iS5 oSl 5 ol

3 (O7) 38T g2 & 098I JUisl 850295 Qb > CgpSIl oy b US>
29294 O JoSUga dxs 13 5 B9 oo S5 (HY) Oyt sl 0og b ST (o g 209 0
Cyguody a8l g ood ol uSis STy 3 g W cyiannS] 51 (6himyd 45 W) oyt o5 Lol ] o
SOy sl alge 513131 sla JBol, ai] e 45 5151 ),

ot Uyl 1y 0 1oL 5 3] el J Sl ot 1L bl a1,
erodisS bl lyls plieslge pl 5l s () Ceodao bads 10 Cilow juuw g Lroges (93,95 45
2l 55 1 3] ol ol el JISo3ly b STy > Uaodias ol titad Unigiig S Sile

L9l 0 Oy S CBL (50 doityd g stunny Sl g

Pl Cuddge b dduens WaopSTy 3 3liT cola JI0al, b oj,lee LT 23157 (sl JIS0a],y mos
Bl as by Ll b og)le ey 313131 sla JBonl, uKits s g e s 3193930 0
o35 |y o g b o gen 03Ty 3 35T (ol JSoal, ¢ Lol pis pais )3 45T Cl yaeitn
@395 59y 3908 (ilpun (gl i1 glay Jonl) 39 o 55 o A8l s )3 0 o
(= 5 IS M0 4258 g g ISl Sl sl S8 b iglao 31505281, il o lly3 Jolse
LS o dll ISiane 3] slan J0)) (g3l s 0551, 0,Shes 13 55 sla a5

il 381y 3emST 51 0l sl 0],y Kt sy JSU) 48 a0 (3Lt il e 2 JSUT 30

35T DNA & alos b 3] sl IS0, .;w@L@TuzmlS%)so}ﬁSl) 3Sdas 3l wilo gm0

e (o ) D9 00 45 (3959) (530 8L 9 (G5 (Sl b Syo domsis )3 50355 0 59 s
ol SN Sbgpine vy (2 )lge oyl 51 ol bl 851 9 0818 55 JHus

O dis b &y (SN sl 8,05y (o pgp 4 by po (sl 4 Lol o8 1 S5 el
b ojylee 3o bl atdld |y Gaure (sl pgp cpl &S (Slo3uSTy oldl o Cigumo (Sl sy
D wolio 3y Shas ol sla J oo,



stwuf Iy 3 6ol b S Jleo b aS )05 3529 (SI5lh3 (oo Slgo 2039,pSIN J U] B35
iS5 &S CanlaaS 5 ool 3l (S Ml Lgis o0 Syo g 3L (b B85 s (S3lgn (b
9o 0gySIl JUl 025 CiBgs sl o )3 9 ool O e L ygsUl JUasl & bogs o Slos
3 &lo mgloan o JLail b aeuSlgigocn S 55 a8 )13 b & 5 w20 Jlo (wlids S 5]
2 O3] Jo> Cadyo 29 o i glSsem 31 Sl & g 5 998 0 O 42 1508 L
Sl S (slassly 5 plosl 13 @Bl )3 ¢SS Tgige 3o (ol 3o 28I, G5
Sy BB w518l 3,135 oo S (Sl (S 12 35 6)503 JSB 098 A Tgige S (0
395 3503 @lie 3] ) g lag)395 5l 0o )15 39339 o (ST 4y Lo gyl Jlisl 4 bogy o
Bl ip SspnSIpge

13

&S by 9 S

Sdojlyd Bpan 2o 51 (615 gy 39 0 by po 1S )3 0 2 35 S S 505 it
P Slencrl 3 9b o3l b o 240525 n Sl (e )5 e dy Cpmiog ] ol JS)
S5 jopm 39 0 S Cnyd 3o 5l Blo (02 go b o oo (A8l g8 slaassy
A3 ool 381 1) A8 Gl s 40 Myl Jloss]

s

\td



N

N

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 TS im0, o3l 13T, 65, o ool Lo LS )3 3935 Sl (5155 4

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



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

S To s Jodlods Aoty g 155531 5l o0litanl L1, CO simogid Aisl 8 13 ol wils oo
381063 03 )S Ol e oy by 3ngid (iliwe Olgs oo yolaol oyl yo () [2iSTg) 38T oo W55 50
us)fo)‘.bl oD .LJ930)M‘5| LgsoJ..i’: Byao

ey )9
#CO, +#H,0 > CH,,0,+50,

St IS 151y ) Ty

o S50 5 (Sl acaly Lb ola  Shgds s plool piuweid blen (¢ |l 4l ¢y
alolos b <y S O |y s 5 595 (651 Wl a8 ol (6103655 (s JSgo il
Siwgid 45 15,15 3939 Oyl 51 elgl il anils dg g  sleowd (85,5 4 (6550 ol s sl

i ee0 OBLS )3 3y ) s dold] )3 a8 o

)2*’""9:5 LS‘)-wa‘“‘ M’ ")l’a’ﬁ-lw 5).3

Dy duwd i Sl dlaw Cuwl GBS (ST ) jiwgid sl sl oy cwlio a5 Sy
o Pl s i il o S golen

S dd § Syl Cuwgrgy Jolis Sigy .l Syaod § S slyls ad 93 (LS S
)3 )18 S S et 5 o) T )3 i (3525 5 (529 oty ool (S35)) 3

o3y caniilyl st 3l Syoleo call Ly IS j5.Canl o)l sloas b Jolis Syiles
Cawgrgy 3l dn (slody (sl i o JS (pl 1388 jobo Slad .l o S5 _oitunl

T .\35|

Sy il oy =\ IS
4330l S (sl eiges (il
4S5 0lS (ligel (o




va

Gl

(oo JSi) sl o LS5 i (6l ) Sl oinms 3 Syilis

Aold o 5l &S Canl (Sgy0 (slins g Sgpm (slis (615 058y Ailod dud junws 1D janns

535S M3 (49y0 (sliad isu 90 4y MIgS W pb s plie (gleilol b duansd jws (95y0 (sLiad .5l
(Y JSK) At o o dy g A5 Lo S g Slitd (6o s L L 4565 . ol 0,045 ol & piasnd
3L 3y50 (Sl gy wam NlgS o 035 Ty Ao dunnd s ¢yl plis .l Q‘S‘bﬂb) Lo (sl oy

D98 oy JBiuuso yolody Nilg oo 50 dud jauwr 33l |y D95

EVWERS VI C28 W B (W

JSisenSy solasjl Sy Sy
.9.)15(;‘5)3 Sﬁ 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 dy a5 b .09 0 0403 w55y s sl ol 31 487 yoloslad Aty jas

Pogbanod o St 550 o 42> g it o

; 2098l )5 )8 A5G (slas 5 (gjngd (slro )
2 55 Bagln)ls Cunlbaund s )3 05550 (ppyidin & o
olS oL glae (6loe 355y 3959 )15 D93 g LSS (sl
Ao il 555 Coglizo Lo g Jobo 5l ozl 51,
93 yb il e )0 dg39 b g a (cladl jow (LS (o
v (e tdnr) yroglbd e+ LY+« glaodgdome ) djaw £ 95

ey - - v e 2l ol Sl )3l (508 (29)0) yroglb V- b

S, 45 b stis) 5.8 o (5y5 ob b bodgioes ol 5 S
(o) 9o Jgbo i oes J o e s s 06 s
2l Ui 3 gl ol oy g 9 Bgd 000 30,8 9 (2550 )
(30,800 A0y s e o) B & s (6 sithangid (S 0035y o> o ¥ IS

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



851 Jootsd lolus : piunns g8

22513 8T 5 a8 plicy bl 13 (35 215 Lol yats (S it 5103
Slito (slmo Sy 1 &S (5l o sl (5iiSTg 3550 S g 599 00538 (510 (T ol o
S5 30 9555 01y 595 (551l 0 il (g (SNl g (Bddg)lS 9 b L3 )
13 )13 (g (6 pam 3 &S Sl @ Jdg)lS (sl JoSUge Joliv o STy Sy S oo Jiiie

Ol ol 81 g 52l V -+ o Jsbo 3 ) ipuogid (1S5 3550 138 s b ST
PV e ) o gid )32 4y o e poll (ppod .Gl yiagli PA 290 Jobo )3 o it )3
g o PEAL Y g 13 5

Ldye o2 4 098I U pb ) olo JoU50 b5 515 )18 456505 (sl )3 Wapiungungsd
(S 5 1S 813y o 3] 55,5501 4S) 55 (S0 45155 oo o S5 ol S5 o

Jd il Youled
3503 b1y Jloge5 oyl dd o Sl |y olS S tinwgid (gl 3ao 13 53903
Smargiy o3 9l g0 Cawndds () 51 48]y ool § 1S duanlio ¥ IS

ol alj'lOru»Lulﬂ}z.wixé Ol jso

Sl yidlen

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

Soluof(Hz)

Ppey  WBPn oSlgn R Eresd g et

Soib

3b; ¢85 oSyl



k2o W FY
Suls) gl 51 ol b lgs oo S5)15 i jiagid 15 03] S 4 Sye 49 5ld z g0 Jobo e L]
cranod agbilyl) el g eSSl jgiing 5 dnta Silon 578k slany o

2l plel

oS58 o 13 ) ALl 50 g 05151 (K34 555 e o o o ST (ll ISL) 3,13 51,5 5.05l55 5y s iy

bl s g1ty Sl Bkl 13 (5auS]

B slon oSl g ol Lol (ol Ag) (19,0 5.053,8 Calf a5y ) Sl s p ol 233 ol iy ST oS (el

oS 0 odmline o e Cuin3S 3l day g2 0.0 43355 Caglite (Sl iuls 4y 903,5 yous jgiie 5145 CES )3 (6)55 pl s 5D twlojl lg) ial>

s JS2) 148l g0 oo iams 3 a5,

1S iy 225 ol sty 3555 o0 suleg] dr L Byl ol ol (6l enogiay (]

A g |y 365 gl Sl Jiuwgid 1> Juol 03555, s jaw 45 €85 aoes (il oo ytlos] ol 5 U (o

L |

.-/... y 3

vl AP
48

r r

N
-.rf}

5oyl (I

sl g

A o Lo

4:b9 adLCbM).‘_wuaLsuu_w‘bA_w [ Sis LD gy puSy 9J)|MHJ9_§J94

USY dlis paw S )lis o &S Sl Il 0 oo bgy yo yun s p> Sl M|

biss 23 eyl Sl oS gl (I b sl (glSgom J5SUgo )3 o0

A



29 % dly (Sl j2iSTg 09,5 93 0 ) (g tiugid sl 1Sl
U“'Sb £y 9 u" c.fe)"" 4 4ol 30 R 0 )l)s )9 )] |g”~ o5
w2305 50

SAI WS b S g 1599 4 dtuanly Sl S Ty

Sipl DSl i 035y 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
23655y JoSga 41651 JUl b sl (5Sn0 a5l 2 S
(F3Nge L0350y Alewgds 95503655 133,52 395 oy s
(¥ USs) 09 485,500

29290 (5120555, )5Sl (sl (19l (65 il oyt >
3Sye s «led 0 g itk 1500 055, 4 (slo3Sy 5l oyl o
8 4510 5 450l S0 2o o Ll 13 539, 0 15Ty
0 JS8) 50 o 3l 9y 9

JUES) 03255 5 ygu 3l ¥ pitapuogid 3l 45,3l g5l
OorSI (Cyizeed 39y 0 ) a5 (iS5 3o o gyl
Sy o 'NADP JsSge 4 Coles )Y wimwgsd 3l aseSil
(5 JS)

Sl 3929 45955 (i 53 (gl Jsl 6055 £ 4593
) angd (2 (63503 9 ) onnigid 9 ¥ oo (s 03222
5,)3,5NADP" g

ol b g 48 oo by (ke )b «019yS 9 (8,5 L NADP?
(¥ g2515) 3900 s NADPH JoSUgo & (1gign b S

NADP* +ve +YH'—» NADPH + H*
NADPH | Sz 25l

By 24 pe ) 8 SySll el a3 £ Kb 4 gl
) o 538 &0 3550 99508 o ¥ oo 1S g

\—Nicotinamid Adenine Dinucleotide Phosphate

Symgid sla STy

29 b S 4158l g Sl sl

@ =)

)P

Bl a9 43S oo Jitio yglore JgSUga o]y 65l Sl (19 SN (A
D)5 (2095

d9;50 e JsUse b (s

O Pl 5 425,53l (19280 ploed] ¥ IS

301 JWasl 09Il s
)%
0555y sl JsSJse OS50
Sy 355
19855 sl sl OoySdlaaims

Ol syl s 5 1Ty 30 40 55 Jlasl -0 IS

AY



AY

Al yubey
(£ Wsﬁ ‘_5)|.3§|o13
O Al acsly Ul Ll
V isaogid 3l 8 ¥ pinogid
b S pleplpbtiS o dlad
Y piwgid il a8 s cpl 4 Lol
1) (S oimmmpnsgid (g 00 LS
Y poimpuigid Seab ¥ i aogid
Jam Jlo iz 9 eoMeo B+ amd >

JUl 5 o piuangid sl oyl 5 S
639 Sl STy 5 Ggps))

§39 50 Oy 555 ¥ ptunpaogid )38 &y (S| 39005 bl WS o Oy,

S 0 4325 Sl o JoSlge it oo ISl 3 108 oS5 5 IS 40 10T (6 95 49 325
05 A 448 sl sl e 4 Ol 4308 ) 00 ¥ pieogi 42 ¢ 5l ol slo iUl
WS o 9 4378 <Ol i D5 o0 bt o

2 a5 Jols s o plosl 8IS (1> ans 13 5 Y agusgid )3 Ol (69 415200
P a5 (F9yiSI] 39008 a g pSIl (Y 25 Tg) Col (ST 5 OFg «gpSIl o oitunsungid
Wb oo goo5 eSS 09> (sLiad )3 o gign 9 S o Ol e | Yitupuorgd (ST 3950

H,O — YH + % O+ Ye agzzo v Sl

H' 3208 6515 20 taas

NADP*+H’ 7 39

NADPH
€
\ €
v O
H* +YH"

HO
v

H'WJI).- :A§9§M§O5)‘)‘5Lbé
By
S

5L ATP o3l WM sles

7B ADP+P
ATP —

Fowgid D ATP ol aisbw

SO aS Cul (ugn )13 )13V o ¥ e (g &S gyl Sl opeory sl 3l (S
o iam )| 533 (61455 oy CubdSL oyl iy .S oo oy a6 LS (49y3 (sLiad 4y 0 sy 31, H
Dl o )lg L3gSUS (g slad 4y

Aomsiyd ol oo D99 40 A5gS MG (5Liad (1,3 il 355 3] i (631455 &S il pians
552 03938] 0y 4y Capnnd IS IS (g3 (6 Lad )3 b iy w515 p iy S

Lol g2 oyt &2 3955 (1gyd (sLad ) wils oo D98 Clald s (olusl 2 L Oggn
T s oyt 4 52 4 5| Oy o S 00 1395 sl ) sl 3o 5) 5l e

ol o w3l el 3,13 3929 5w ATP 0 33T oy u55s (6l4e oo A3 M5 (sl >



D sl ko g pitieytas &3 5155 o 5 eyl o 31 o Loy sl 35T, 5 sLs ATP
ol L5 kS ATP (6,55 (5 5o (59 slo 5Ty 3 ATP 0 sl

O{; . “':.“‘-stb .2.5‘9 :)9:’).‘ ]’n‘.. ‘_sl.b & .5‘9

ASle JgSdgo oyl (i ais ls B9 oo bas 8B4 CO, o JoUgo jiwgid 048 uild o
A3 e &y o)y 4ol s
b )55 2 il (S 5205y 5145 313 515 Qo9 Sl el sl st 9 6531 4 o8 8 o 61
g0

ol (Y USe) amd e &y (gl A8 ga pb o STy 5l glas a0 B G asle
Joﬁmu.c Fl?u‘ A i 0 yinsd 5O meufb

25 i Jgdge 9 S5 lhund 39l s £y (00 )8 s GABLCO (gl s 2
Omy3lsee)) SSwmmtny w3l b esS aiy JpSUge 42 COL o 039381 35 oo S8t (5 0l

£CO
.

A S Sy

ERIWENEIAY
o Tk 55y

(45 4w 8 J5S0ge 1 ¥

T Q000 s oS3t IS

Al piiben
Ansd o 33 jus ATP (o 351
SWATP o3l 51 >l 5 IS
o33l Ogdan e b a0
2955020 e el ol JUS

Aoxidyd yS oo )y B lawd Ly

D s

(o b bl
e porhae LY and LS )
3 es$5) 458 > o L]

Slodis il ol e S5

AY



AD

Ay i
ol 8 ki
@l Ol (ol g5y dlge ciis
g oyl 31 03Ul b ol ylaises
S Loty (o slail 3
g2 iagB i 43 oS
e 9 8IS e sk
S5 Sl 3 ITC sy L
Jolye Sl o (glassly
3238 hasley da 8 ol Caglizn
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

D9 g0 plorsl (S5 09,8 J:5d) () (M2 )5 Cudlod g (3550m8 T — 331 8" il
S (g0 3ol (5,8 sl 50 93 5 225 AloliDly ol bl oS ()8 2 JoSUge 2
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
iy oo e g Olind s jolon ) (Slil sl 35 6314

5 ATP & diunly s STy ol plosl Lol cSigib_a plosl 155 5] Jitama )18 (el 2Ty 4z S
ol 5,59 6l jiiSls §) Juols NADPH

31 o3lizl A5 & 239y 0 IS 2 T S (3 45 elyy CO, o8 s gl 853 1
S oo (55 s J sloeeSp S gl 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 4By IS 55 (e S5y QLS Sl Jgbo )3 0355 S 31 6503 €l
il

Fwgid b il

2 e Jalge 2 Lo 5 4y 25l oo ji ot jngid Al 28l g
S5 o sitgid

Clanlie aiol jwgd 5o Jelge 1 COy g 595 ol o] Gwgd IS jiiSls ax g3,
538 o B 3awgid 98 il oy e g s iz 90 Jsbo «CO (ljuo cdd o sl

0o (2o by 5 byl ol iy ol o 5 ol ol 52,3 sxtogid B3|
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

¥ ol

RSP



Slgoddaal o 5 a8

q.)awu;o “)B)UJ\WWW*’LJ“?Q B e uLwM9)LA,JL>9D)J ‘) 4\.3}9)/\@

9 O3S oyl JolS Lol oo s By blS” pglatact ooy (B9 (Jalpd iz 2
CO, &S b o cplpl a)ld dslal Glizros juwgid Lol el oo (i85 55 ladig, 5l a6y,

(8 JS) b oo ol 381 O )3 (3mST dgi o0 o8 Sy

(=i

OB Ly 129 g0 dele Sngy w3l GU50mST (18 sl Candg (AL G
)3 bl o 3,Shes Lsa 3 (a5 COL i 4 oyl il (6555081 b (65D S
ol 5l 355 5 i ooy b S Sy 3 ST S ol
3Ll Sy dy () A JgSgo 29 0 41325 ()5 93 9 ()5 J9Sge 9 s g Cunl oL
oy (g0 Oldnd uiglgo
S 551, T i o 5T 215 sl s 5 39 Ul
g Lol o g COL s 3l (iiwnST Gppan b dil 3 ool (g 39 0331 CO, JgSJg0 ol
byl O GIATP (slasly pwiss G5y Lol 0390 o0 0355 I odle d)S (6)95 S 4

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.LMqolﬁfgné.bd\)glmdd)'%
()

KW RVEIvY

PYRIY) °-‘315‘;ac5;93w-i23137
o>l Jolely )9 i S
Ll s 3 55 Sl
Lman A oo lis e gl
il 35 Ll Cledy oS LS
sleyg ) 6y ol 095

A5



Sl iy
wol«o.?&‘ .:,S.Lo&
C, obls » CO, oxph
Sl ol ol gy oo ginsd
Slagyer Jglsand mzl Collad |
Sl 9 S5 COL L NS S
(Y151 L VL)) ks
o] J oSl 295 o0 S5
4 eSS Slogyo Jylgind

38165 oy S laitdaS sl S
SNSRI

Cy olS Sy (il )+ IS
Cs °l:*.§j){(%—’

AY

Do oo yuwgid (slrodyglyd el el 6y iyl g e
deygs yg s (g Vb (los b (sla oo )3 a5 L)l 3429 lalS 1 elgil Sl yo 4y

Samd el 065 (6)95 S Wil diwdlgs (6555l ax b HlalS -yl A o (S

G Ot‘blﬂf » )'M#

ligymn Cy OlaLS 448 3)13 3925 SBLS )3 10555 s Calo el LS 1 S
oS Jb 3l gl s 2 ploml e 5513 dusd o OBLS () )3 (S59T SIS (slaaisly

w2l s Alaaslsl e dgis o0 plocl ,_5;391

s yS A (Sl L Syiles saassly > CO,Cy lals o
e (o 2 900 3l ()5 o el 40 50 9 S
3 ol Jlabaale fydsl 15 casS 0 C (LS (HlalS oyl 4
el ()5 5l (5 ()5 S

sl S5 g (22,8 4 sl L €Oy S5 5 &S o3
COL L ol o & Sy B en) 285 0
D8 iaemST Ay (Ll g S o Jos

1 gDl 2. 51 Syl (1oL 25l
Jog0 dloaisly ol 13 59 o Jitie (ghigl OME (glaassl 4
Sl 900 (gl A2 3l g Sl (208 oz syl 31 CO,
35 et Syl Slais 3 o iladly S

005 s 0555 o g3 3K hae 355 LC oL
el Sl oo 13 CO, ool 593 )3 0 (S0 o g
S35 s 85)105L a8 35 o il aSS YL (glojlsl s s,
A3 0 69y LSyl 0y s (6595 S oyl iy . Cannl

53 i 36005 g 5 0L slacsnis YU glales ;3 LS -yl
Olizean 29 (6ol Ol 503 31 b Wloddbas latjg, o >
3513 00 455 YU oShumrgy w3l 3)Shas Joeo 531, CO, (il o
ol Cp Ol 31 i ol o i o Ll S e oy

CAM (LS > jwwgid

S5l s )3 g it 3oy Jsbo 53 Wiy ol 0358y ) 51 655k (s MBS (ol )5 ez lse



LS 055 sl il )3 el ool el Gl 5 (255 SlalS i 5o el sgopm L 4BLs

oy 3ladl )3 S a5 oS gl ) bl C LS w5le (OBLS (3 3 0,8 s

3l U]l Lnizg, oS 39 o plol 35, )3 (g8 48 2 5 53 Loy, o s )3 ()5 4
el (u3) CAM lals

39 39

Syileasly
asl
oS
B
o9
39
o il

CAM (¢ 5C, (0 Co () GLE )5 it dunlio N S

S Fpcds | peglad
a3 Gl ) Gy 4 bls QLS QLS () | o b aSa] 128k oyl 0 g o vl oS
(geno) (i) 1 13.06)%3 o) (SB35l 135 Ol 99 P Lol ol 3l Sy Sy Liae (il
D)5 (€ iurgitd & 5 do (0 0LS 393 i gumsl (S0, 31eT by s pligy 5181 55 s 0lS 3 ac pH .o (5031851 Lo pH. g ) 5]

\—Crassulacean Acid Metabolism

AA



AR

TS oo SKaS Loit &y jttwgid £ 95 e 13 OlaLS pl b Lo U S o lpcitan 2], der o 9 il oLS jtimgid £ 95 e (6l (o

Uy loges ol 5l (sl do aimd o (LS C, 9 € oliS 93 jitimgid pl, yg5 s 9 55 ST (63 (12,8 WSl e3yian ¥ g ) (sla Jlogas ¥

b 4
73\ V4
3 7
ES v L 4
1 ’
8 /
7/
Vo 7
/
v/

RR

-
-
-

C y- C.olS

b
-=-==C
b

ity

hOlS 3l (S8l prew G OlalS
L) o olad] des 4

Lol sl 4 SGC el iy
1593 58 (Sladgd glgl
Crislocslasd sl g ol

s U Oiais]d plamy s
0 GbpS aanglhiais o

3 Sy Elasl als (o)
ol ey 0)S G plals

ABIEP ) y)5g05

JUCLY-RVCR UV IR ES
WS g0d (SW) (S ) g it 0lS a8 A oo plodl Shlls 1) jiwgid Saes isy
Lol s el 13 a8 0S8 o srimngid o g S Cglae (sl bayso )3 bjlel gl Sl 51 el

w23 p e

508 oy (60 355, (6115 Lol 35,5 duayd s (IS o stasgid Sl g STy 1 6 5L
9

o3l b ol wlens ¢ 5,13 @ atan b (S bgilew Mo ) dtyjons Lo g 38l an
QS o MG eS| iwgid g 5> lalS wiles Ger g 55l o J edle 95 4 CO )
Dgis 00400l 130y JumeS 1808 i gid (sl (6 ST

EISIPRC JPIINPE (SR S W e S BINPR 5 RSP
losySl ol sl Jdg e Sl ooy ol (Sitingid 8355y log)S ol 5l s g
s oS3 ol 53 Sl ynbs gt |y 258 sod s (T Lol i oo i |y gunS T 03,8
3565 (S sl g Cwwl HS (59,80 wkﬁugaﬁﬁghdﬁbp% RGO P Ve
S o o3lil dylges (135 s (sl M A )3 b 6,8 oyl 5) 55 Sxl
IS 0RAS E poreSS Ay (292 9 Canl 2 (55 Al jopen

3555 S5 S y3 riwgi ¥ 1Sy
£CO,+\YH,S+,9 — C,H,,0,+\vS+sH.O



Ml en o855 e o3k 51 T 83Le 155 3 (soten (12 O3leT s 5ET

AL o Sriogid g Mtd QLIED | Sloged 5 508 e sl Sily oS
OUIET 5 () %o0 Jlio g (6l b (gl chaiar oo VY S 3 oS LISy
2945 (S92 33 9 MS (o Jriwgid y90 ygan 53 )l cpl el oA riungid
3590 OS5 ¢ J dlge 5 ki b g amd o Cawnd 31y 395 (Sl jns (LLS

Dyl so Cand sy 365 55

LSyl VY s

.

31145 Coanl )0l 5 5t s g Laid _amsodlo ) olo s Lol
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 o035yl
31083 (2 ) 154038 g 2515 45 251 92y slmlaae]
ol S ys )L 31 6w (s ol i 3 g s ST 8L
4 Bl ol y1 Sl SIS ST )3 05 Cming ol it
Sl 00 9y OIS (25 50008 5] 0 o gronnds (S 5 ST

My e dlge 3l (Jolge sbs sl 3L 3590 6531 < oSt i
S (oo R gronds Alyd ol Ll o s 4y ST slo 15Ty

SospSll aisS o s Slizs 4]y pasgel a8 slo Sl oSy

Wl owww i

KWIRER P

P Blos! 3 i grond

BT 5145 303 355 oS yogildl Blos] >
D90 7 ) Ujgyted il

sl slopyS il ell abj sla)S g )Lad s L
oS dapyS ol s 10 .05 )b g g Ll o
b1 L 48T WS o (S5 048 priwgrands
oslo ol sl 3l 2,90 65 el gy
8 &y Ao Lo S ) s gl o Cad &),
5 o Lol (6 ST ) 45




N

S 398 (S5 59US

Cumylarmo Cuanl 4o 5 b Slodnis iy 4325 B o Semdly 15 6)l )3 0SB U
dagyst B 31 6y Sl ormslie Sl glo Sy oyt ) eolinl 5 1) o Lo
S S Mg 16 y9lid Gy Sl gy SoS 4 0j50l Cal 35 LBt (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 Lasoes L 5 0ol 555 st Sl st (Sl 858 5] i oo 655>

$3,5 o | iy NS o g 51 o0l L 05 oo U

$3,Ss ool ]y o g oyl 155 ot e b _EMS] 15351 L

oab e sl oyl (A5 41 310 0155 oo 5 s oo Ll o 5018 0l b Juad (] )5
e el U 6)9ld el )90 5


https://www.roshd.ir/112216-7

S5 AAR0 96591 Conns 5

ot 90 4 Wl O Jpuazms 53 s oty § 05 S5 )3 i il o0 45 gl Olod
Uil 331 dn g b i dwd Cpl 31 g3 dlassl > (356 Jelge lade 53, Sles jd WS ] 5gd yoxio
29 g0 22lga S b gl g 3L (320 iS4 il 3,8

O el ) 53 (st CN5o TS guodigen 5 6918 Gy (sl gy 3l 0Ll o9l
Slagge plo sbrasly Jsld g Olul o 0 JUS) (i s bl o35 a3 olooygl,3
sl gy OgiST Lol 392 s By Sludl sl (35l gl o s ST sl oolial b g o3
xSl g oo 565 1313 o Ll cunsl 03,5 1o Sgly3 30,18 g Bl dmangs ()] 3855 (sl po3Y
Ogayn p3lo Gl S b padlss oo 1S (12,8 808 oaliial (Sludl (g S b
2 oS wold S hasl )y sl ) Sllisl plad 3)13 S92 (e cuand s Sludl Ay
A el L] iy oyl oo b llas sl

3l odlial b (165565 N guae 9.2 9 g5 13 03] dildiairgn Cullsd d5ya 4 Syoboay
295 (6 ygUd Cunny j o5 2550

9 OB (swien S5 pwdisen Wilo (2l ) 9 3313 03558 Yl (S9y0l8 (6518 Cun
Olesl) «Sojed st pole Wilo (g0 cale (o )3 (6)9l8 Camsy S 0023, L
2 y9S e 8l lgis sl O 058 Cana lgly3 510,28 3 sm 0yt i psle 5
ol 03,8 5 g0 Sl (b 2 oken Syl 5] St g 2l 08

(5 39US Sy j dxd U

)‘ o.)l.o.w”)u».».](_gl.mb.))9‘)59ub :dSy»MlodMu\jMJJy u&'ﬁv&d)gbéﬁﬂwg}
o) bﬁbu)‘doby)n o) LSL&:M])B

355 (1 a8 S0 ) L 5y CaiS g pua S s W gy slon ol b S WS 6 ygldCums §
A Sew )93 oyl 53 oA 31949&»&3}3] 3ol ailo (60lge

glwb.m;t‘;i)i{a)l_\sl;}i)ag)mbﬁ)@}l O3 JsI boygd oyl i 0wed (85908 S 3
Mg YL Sl g yin palde b1y s LSy olyluls 3y Sluogas e Mol 5 i b il

\—Biotechnology
v_Genetic Engineering

il iy

Sy e Gyl (g8
e a8 Canloris ) 6 pgliE

SpdCuny Cunlo > w1y o
pole luSingd 58 grgCuns
9t CunajOlpl oMl )50
S0 NS e Ly otz
oS e Sly3 (32 5l ool 2

(sl (o dien 1928 3o

Sl s

S 39U Sy 5 S48 L

J ) aliseo slaaslis 4y
‘L§°]‘) ‘Lﬁ?)b ‘u.i.w); 4L5})9LA;§
(P8 (Spb olad 295
..\3]03)5

“ L“LSMM & Ls—"’)‘f 5
Koy 6yalid Gy sloas Ly
5l e le a8 slools olazs]
£6y9LiS (6 )alid Sy 3 @
d}”&_w.) ul.lbl.s)l d)b)—."’)%
(S b3 Ggld o 52 3 @
Siyaund Sl lil 613,000
P8 Syg b
b i ynsLs®
& 9 Ehe el
Conmbme SIS e

¢ a6 yalid Gy 1iudwO
Flwo 33 0055 Sl g g0 3 o0l
iL;{L,.).) d)ﬁLi.é u_u.u) LF’—‘ ([ J
5 2bpd slaanld 5l 04

ay



(Slaabad S (wndinen 53 Sl S5 (i s (3918 S 13 o Sl g 51 (S0
aokaB 04255 2l 3 sy o oyl )3 o Jlis] S (el ay B Lansgs azsly S, <l §

S5 (odigee 20k 3l &S ()8l 4 098 o0 e Clo ()l 5 (S (e )l b
d)S s oo (Pl (S Bl pedS Sl sl 0 (S5 D90 3l s S sl
2l Gl (K35 Shpgtund Ol csam o Cdpig Lol b £9p0 g pSh L el g
Gk 3 915 o DS el oo Mao. 58 w8 551, il QLS o 05 g
228 4oy Oyg0ds Ol o0l S (odine

Uil g c55loonlel ¥ 1,90 o (el 55 g 5l Y ogllae Cilbo b o s
Ol Ceodls (6l 0392 ylas (0 Sl g iy (ool (385 qwy =0 (S350l Wgs ¥ olS 3
sy ol Jgeol Coley b (5315 0LS a8 g piSE Gy lama g

23 e oLz |y sl ye oyl ) am SIS

S olS Seudgoy Jse

S it Jo10

3 (65lolunais b 008055 sl S clmo,gl 0500 Mg S o igacilanll Ko
b (g5loilunas )3 1365 o1 (Sl dilamod | ol iS5 g 15 iy L S cgllr 2080 o plord
09 4" Silwailanod JBU S, dlwg 4 g agi a3l )18 ) il oyl b 3l 0o
ey S50 45 sl L5 (21 ) (35 olio 155 IS el ) Gt 3 oo Jiie Ol poe 55
2pS 8 0ol dyg0 dalllas b g oguasy 55l S Adg (65)sCuwd

ORI

U ol 9o Lol 0503,y 39 U0 o 3 Mg 1S oyl 13 51 (1 g5lasl s
&5lotlnnns 5 Al yo o) g oo rgzna ol 183 Bl ] o g 313 359 oS

\—Genetically Modified Organism

y- Transgenic Organism
Y- DNA Cloning
¥- Cloning Vector

Qv O- Restriction Enzyme



o) 9 oo Pl W s3] ol Aoy 4 ol (55 (gilesl s 48
i 5 s B3 3 1) wols sissdlSy o JIg eyl

GAATTC o (s moe oo 1 o
CTTAAG SIS e s JIGECORY o351 Mo i o

S 0 331 S olGle gl o 83 o by g alliin],
s Cuoww 93 3 bd alsy 90 2 (slaugeilSy Jlg (EcoR )
359205 s il (63980 903 23] (0] D9ib 0 0155 LS
3 el eom 13 55 g0 ey iy 53 5134l o ylsS
ol Wiy ) il O iy S8 39 S b JySlge
3 e iz LSt sy S o dkimms S Ol 4 5
S SLigy <yl ($358u (Slaigy yogMe L5 JsUge
3 oolliw] g oo dtwSils 35 yanseid ddlaie )0 Bd didsy 93 oy
o) A8 oo s (55058 Slalad 4y 1, s ‘DMJ&)QLSLQM};T

doye oS yigh LD SS9 JBU 4 By aalad JLal
sl (Sl dilunor 8L a0l (glulis (Ud axlad Jlasl ¢ sux
58 ol (5615 8 53 o8 it 53 5l g B
1o Jsge () ) S gl iS5 0 3 Jius 51550 5 25
(S5 JSlgo S Sigd £55 (5 el (58T sl Sid
(sm2 5 B8 S 09y Vgano o sl (5pl6 )18 5 (Sl
Obye pgi) 3l Jituno S5 oo 9 3)]3 2929 bspesio Jio o )8
O Aab o 55 SeS (6l a6 |y b Spd 5S (5loislon
Ly dgmg 63Sh ol ppld o &S s ol ol
Jl g 13 305 )8 Siod ;5 Cunsiab & Canglio (55 Mo
a b bjae aisb o o 29y 9 Siad 4y 425090 (51> aalad
e D9 o (SHlwdilen 35 45 5590 (b5 (Sl (g3lwailon
o3 6y e oSl Sy laih a8 g olisas] Sy 3l oo
S Lo a3 A5l Azl o3y
it olSls (S el s 5l slosles )b ¥ IS
s sl iy 51 (gl a3 o L3 |, BCORY (o 3]
Ulg5 oyl (6xShay ol (5 i i b Cuanny ol 4 Canglito
Slyodlanwl b goniiS s (63lgo ) laCuwjdlas Liad ol

\—Recombinant DNA

ol parasolKls
G-A-A-T-T-C

C-T-T-A-A-G

l

EcoR ) jlealiwl b
G ,—A-A-T-T-C
ol Slisl
C-T-T-A-A—, G

GRAATTC
ALl

gparrc

LD

Espiolile
Slwsslen

B 5 Sy S 3l (sloslis g o ¥ IS

a¥



A5y il
(Lagly 25 lss o551,
S 1363 Vgano (Lo gy
g aiS odlon Lo giSha,as
SilS ipion e 3y Led
FS)prSiad 5 ajle oyl sl
Olgieds il sLd o .l
o ledluea 86
L Sladad (g3 o 45 sl
25 il gl 21y )5 5)5
B3 ggl> oo

e
SlosclBamin
SlagnSsn

uc.)dlmdlfb)

a4

Polayl3
culio S lae

w2l O 4 dm Colio 3 48 315 (0L Cal S owdines > (Siog ol S o 25

Dgd oo (Slols JBL by ) Hainyge Jlgi (sols (sbd dalad (CuSg (sU> SO cslw jo
a9 D9 oo o3l 0dimd by il o9 5] 90 (sUd axkad (g3lulas (gly a5 il
b g3lulis 55 a8 sl o] o b «Kiod 0315 [y (sl o0l 590 o 35T duisl sl
S sl o o0lizal 530

iy Sl 93 (515 45 1S o s s (65 anksd S o]y o ozl b Knd oy
5l Slud s 4aid a0 (b Jlail (sly )15 odiun (sloal 90 5 ()18 (sU0 dalad pizmon .l
Sl |y JoSo slotl 93y yiuol (6398 B a3l ) -390 oo 03l (o JUail) 5K oo 331
(¥ JSC0) 29 o0 4185 S g (51 (il y3 08 (6)1 38> (35 9 JBL (sUs acgazo a0 .05 oo

(e ()
s I 55 5 i b ¥ S

Oljen 45b 9y o]y 399 (S13 calspo oyl )3 203 oo 48 by o S g (512 (32,53, g
16l ) 0 Sl (£ 38lie £5S boylgsd 13 s yskate oyl o (B JSib) A4S o Lt (£,S; Sl
355 2l (oo dlgo Lol o )l Sp b g (oS Sp SeSL g 0,

S o5 8l |y S 263 I 655y e o i co1e] Card dy M) 311
b S o 1506 (S 3] Sy 558 8l 3 8y el 3 eyl

@ oS Sols
OO0
- iiﬁ:@@é} -

Syl Sy
Obje aisby Sy (sbd 00)S 5)le 0 IS



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]
(7 J88) 835y 00 o 3l (o (36 )3 Sl &y ol oy S35 (U 86

sbasl gl cuis o
S P Sld 9 bjme

Sily glasl glole 5 ISs
cuSyg sty sl

iS55 Sl pizead i o iS5 Ny 55 S 88y cslio by )3
b ol domgsyd oS g oo il (600 (daseus sl Lol 5pb 5l e Cygods 3
oS 1 Algs oalel 5 (663 (615 (6,58l (6L 3l ¢l s g o ST sy 4 )15
28 o3l 0 sl b o3ygl B g sl el 51 Ol o

(S b yasio Jin 5,503 SIS U5 o S i S1b oy g L iy
ol Wgi lals ) ols (sl JoSUso plu g abd 01> yuss aily8 Ly 6)ls o> 5 (2LS
o3l (B ad ol s sl lidS 1> g oo ookl (60585 cals (153 LoS lanl (<l
ol 04 a)Lfbl .))‘90

s



ay

S8l g g (oW 591

3,5 wal)3 1) s e clodslsivel g5 3 olyds Sy sl (el sy slo gy
Pl Aoy o 3,Slos 35:00 5 (g S 1 Shg 13 st yelato s @3] 5] i oo oS
Ol 2Slas g sl Jol ol siofls g oo 425 (i swtided Ol 40 &' Sy (i
Al IS 53 M55 o s o el 552

Olyess Casl b (g b slin )3 dslioal iz b S 3y 53y Jolis (S
I @i S5 B (uign S0 0 3l (e il Jolis Sl oo g Canl o35S 0das
Al Olise (gl (g by o S0

05 39 i JyShge (A IS 3yt syl (Sl Iy ol oo
aslo SlEdod g loyd Mie dlises Blual by (glaidl s (slo puigy oy Dgd O o ) yuuis
Hgid o0

Jle 3 g n syl il 381 4 Ul oo o (e st 1l 8 50 Ao S Mol 9 O 55
35S oyl ol iy Jlail o33l ko 25Ty s (638 ol 33 DH yoiig Lo S

L afig g 551k (3!

ol oS Llie )3 1) gl 6yl Ol o 0oy moditee Slo by 4 (aliod L ojgpel
cstsSe (S s g nda (Sl Caoges SV slod )31 3 (53b Cupmnl g 9090 04l 31>
390 % ey (S ly s 00,5 S 4 (Gl omizmen D9 o0 oS STy e )
o3 o L) b 3By )0 i 33151 ol Ui delsl )3 s o 2T

labad 4]y Azl (6l JgSgn i Cenic 13 3918 2 6l o3 5 45 o 3l o Vo]
g 2l (e o wile (i il (sl 250 )5 sl A8 (00 4325 G5 Se S
ool 35 cn ol YU (glales ;5 (taio g5 nlye ) (6l 513 308 Inotingis A
5P 5B G (Sl gy SaS 0ol 015 gy oS il )3 )il DMl 3l o0l
STy o alS el o JgSJsa )l 030l sl 0 S oSt il clmgdlal 155
30 Gl 134 Gl onids ol D oo simino (650500 il 38l dec )3 g (0laiBl g a8y
oD 15 o5 T clbdmii > Cangila S (5ln 65l Mo .33 355 Lo 5 o polie DL
530S Bl )3 6yt )0 45 Nizs

b omfign ool (B Sl (ol olKuasd (Sl (3890 ) g8l &S )l 3k & 2y9,8 )
OBl e 3yl (el (g 8yl ) a8 o (llad D9 o0 il S (i s
el Caunydb gla s ol (638 y () (s s Lo 18 55 3B (sl big JuSCits e e
50 (g s itee Al B S 4y g o o Cullad ilS ey g JsSge S 50 s
3 Sl 4 oS e s sk byl Sladslsiel JI el siel 5e) 50 S
ol il (19,8l (cwgpg 1o Cllsd il (pl 005 (00 )18 6503 dalginel Ul b sslsivel



4855 )3 6yl il 31 43S oo il O e 9 23 oo el 38 nelo ig 83101 4,
)15 (6oL o] (g o 0dliiwl gyl lgie s oS Sla 1 Tgp e SVl

Sl (S5 59 aaldl 3 oS ol o gt Aalyd S s LSS 01> o s pmono N
Oy Aty 4y oo iy B domle g j3e il (S S)S pu > axsd Sis Lol LS o
Aaalel yls 5loy3 35l newsMy L5 0 41358 oMy mpl awss Gy 53 sauelo yobots
el o g 5 6,500 dwslyinal L cyransdly paslgiel o il sl oS s LoDl p3 o
.apmoigu)s Sl g (Slowdl Culled (log oo &S 394 0

Iy ssloin] g (oolasdl (eWb ansm g )loind |y (555 gylow b ol ey Cdb oy s 3l
Cungy D500 41 3L5 g (Sigu 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 i <ol o yigs ol S jlows s 3l Cawgy Culd
oj90l - yl3 |y Cawgs (sl ais b glgil &y e 530 1SS Sblgs aS )15 399 ol Cuvgy yd aS
Dy oo 03laiuwl d}y]&g@é}o)ﬁét\g asl oyl 5l CAL cwdigo )
Ol el (gly aiS o Cullad 30 Liac] Wgw 5 Mg dipe 50 (Bl awdigeo Olarascio
S AY (3Ll (gl gpas CL 5l wiipe (sla ybgy SaS dy AlgS o 050 51S (g5l
2S5 cannlie Cannngy 5 69y S lagzeo (o 1y Bgpuat (slaaisl ¢y, oyl )0 058 ool i g

(Y So) 258 o 055 00 cnol p183) (g5l (gl |y ot Bgpint g

2 Slazdle glaasl asle gladl pla slaasl :Cdb awaigo g 5oL s asl

3 63)lg0 iz 53 e D oy Wi oo iS5 Mol b g L o 5SS b5 o ) S Layso
o3l Db ool sloasbl s (ool (sl Lo ed o iS5 gy S (glaisly wlio
P &L ool lasl s Sgyd glasl oo Gled (w9l lasl WS o

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

aA



a

(A ) B9 g as b Sglate glgil g 1SS uiles o solin slaassl gl o cdl bl

s ool loasl A IS
alia (slaassl gl dgrger 5 iS5

2lo & Gb s QU5 5 9 295
Ll asly

Lo jd a5 W5))5 359 (ol slaasl oy calises slacdly 4o (&L (golis syasl
sS4l 9 B9 S5 15 oo 18 (okis slmessly oo Clpie d i gm iS5 S
A8 a pled (Sl o (gl yomo aisly
365300 gl S ln ok 4, Ll Ul avlonis Lal s Olgenl 330 (s0lis slaasl sl e oy
8 g Sl azenle ( Se3 (sS4 Alg o &S 1515 Dg3 5 (gl jre 45 (o0l slaasl

&

s sbasl  cbasl Coasl, Sy clbasl,
Slazealo T

-
— . 0 ﬁg
‘e
\..

Oyl 20 g0l sas A Ko
les bl o basl caliseo glgl 4

O Ob el der JSis @ B ks glaasl s 1 dwis (golis svasb

ol i ST, LolS et Ky slg5 oo s (5ol s ) ]y )3 51 48l ity
() JS) B9 oo S 55 i il 6o LS5 T3 0031 S (5l 5 sy lmais



345, il gl Ao 1l o8 39 el 414565 & S oo 528 iy s s
Sysler 3294y 35 A tleg] bl s 13 A8 o Mg s O

Seilo yglg

oslie 5] oolidal b ele ol iy o 0y00 Seiloygiilyn L 4y (cole ) 8L g (g (i
o 5 4355 5 (63l o st (S (6l olise 1l pols g Lol ¢ ooy ¢ i3 Uit Cany
O A5l (6390 )3 W yign (guy 53 (soto A Sl jgillgn S (0 @]y () slaodld
I3t e o 3 oS 3,5k 5 Lo i i w5l ot 5L g

5313 gy Sglisie Jalge 903l 5l addas pa LS sty sla gl ol (6l ) oo
231515 5 g s 6ylom ] Jale sl UgyS 6 o dele ya Ty il Jlho S 9o 03l
Ity allan b SLi ol ol 9 s (1) JS5) ol 2B 53 g
Lo o313 ey ol 238 S ) s 5 055 a3 5] ool o eligS sl 348 5yshoty izl
ol b izl Silo y gl 31 (Gion b b 0 yRikng 5 3,8 S 19,8 S gyl dy 4o
dad oy (Sl g Aoy gy 3)Slos 0955 b b3 1 Ggol B olaeioyd 4 laosls oy |
oM Slosiilsey culplis simd )8 (ralol 350 1y gl 5 S plaS oS wimd el e )b
el sl (oolaidl slaaiin mals g (loy 10 ogndadpo 4 doodld Juod e (99,5 0lisS 5
olo s o503l e 3 Sy 45 Lo ol ol 3 ooliianl (g0 48" (g5l 3,5 SKaS 35 s il
o yizeed Slo ol 3 o oy Jo iz 4xidS )3 ()l plosl a8 (g3lgy il (Kl
o3y (B 9 U3 (o bl et 0 9 (55 S glds g sl )5 (sl i oluliss
Dy Yo B dyple pl D85 30 Wl aS (6 sl 03,8

V- Corona Viruses
Y. Pandemic

by slasl (@l V. S
i sl glgl don 4 V)90
)JLo.uo (lma)i 9 Cas) RS E)B9

gl o0

slasbodss ool slaash (o
O G glaasbelglan g
g o0 plaza

= @ o S EPCR

b oanlio )3 Ug)S gy VY JS5
(g #ee e e) Syl gy Suo



& 4y oL 098 (b 039l VY S
Crows) o olS > o it 1, il

5 (bawg) 098 (1y> 4 il g9 (i
(C,w:l) Cows) os9ﬂ cl.s

(S y9U8 Cunn 5 s ld 15

ol o0 09T 03318 Sgliie (sladine; )3 (6)9lid Cumaj adod (o JluiS )3 48 ygbo (len
35204 oyl Lo sl 055 e Dgu Lyt ool &5 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 cpble 31 o3lites] < Jouases £l S o oo paass 5 1398 5l o3lial 1S sl 3
sz )l o Blss anlin 1 US yo Lel o Jso0 ol gl 31 a5 s (1l 31 5 3p9lisS
Sl 0I5 s 030l milods 55 i 5 W IR )59 5 (55 £95 (S s bagme (555
53930 b lgns (gt o (Slagyglid bl cplpliy ad Jugio (o) o & SNgummeo ol
S o dioy oyl g0 1) i CMSe

adlgh fogy o) At ] pam 23 pglio Bl 155 6 5lid Cuna sy 3 S
55 b gy 555 b 6 S5l Sy e iy a5 ilS | b i ] G pno o
(=5 295 iy ) sleloyo 3 6 Sl S il oy SRS (Sl e i o S o
o Jlsb oy (s )3 8o oyl -l Jldpet J5Sdgo Oygrods ] oS Wil o coms (3159
350 0 31 ) 63581 053 S5 o5 o 0l 12 20 0ol 0

Jlb g 40 eyt S Ay )3 59250 inlyS Sl pbcos (bt muii
D9 0 0y Syo plooiljuw o yleS dlg) (clraisl o506 sl o Jled pun D9 0

3 o5 ilolin (6385 2555 5l e ol & bsrye 0 il (8l 4y pglie olS g5 (ol
«yd oo polie olS £ g5 i yigy ol b ST 05 oo 00l s yaioyg0 0LS 4 (gl dilner
0598 G9yd 4 (9)¥) JS ()8 By a0 VY S 3 ol Sles okl A5 b g iy
Py 8l Cunl Y sie (gl (b o C3l ) 32 3 Sl ol iy S o Sg ey
(3913 S8 L ojgpal - Cal pino Connjlarzmo (s o 3 030l 503 (S0 310125 503 1,8 s
opdi sl 03,8 1y (2alS (6L 3905 Bty €5l (cbhow 45 epgliie (slvaiy Mg g

3 el b a0 o Cawd 3l 0365 (19)0 43 D)5 CuoyB 5 395 oo (3 3l 0 palie LS (10,95 il 4o
b oo pralS as)s0 (Db v 4y




« oAb (S0 S5 (i Sla by pldl L 5 gz (I3 (1)) il 31 5 ogse (1w
ol (655U (pl (sladjabiwd (300 3 35 b 1S cile ay polin o)y lalS gi .ol

S5 53 89l Sam3 30,

2 lojg ool 50 g relae lagld Mg Cleds cuSig Sbd ()5l 19,15 g )
B9t o g3 Syt mlio 58 galie smodysld BMS s gyl pl I3 (glus)ls Conio
D9 o0 M5 (6913 (pl bawgs oS Cul (gl 31 (S (gl S ooi ol st (slaly
MR35 Olgice B9 Lo jlai 4y 1) J S (pdgenil 8L )3 Alwgar i o ) Se g9 b
saxallys) )l 1 093)S Lals 5 5lolin (ylamsl dsgs oo sy 51 Sa3,8 opsabilyoolo oyl ds diojls
ol 35 pmoige 3l 03l ,Se3 pg) sl 915 o gl

oyl J5Sg0 5l |y O 155 o Sl (gl 05 (81 900 53 (5351 oS il oo
i et Sl S ol o LS B 5 A (sl pl dy (i oL oBsS By 93 31 e
D9l o0 43l 909 ey JoSge Sy Oyg0s gl Olusl b 51 Gl 5liuy )3

C E).\;U)
Abyss; Aby2d)
COOH H,N COOH
H.N HN COOH

hao b g sl (st s 8,255 S0 Cygeody g0 9 e o o0 VY IS 53 48 gk (sl
D950 s Jbd Ggaye0 4 Coopady plidy JIgi 5l cis o

Odgedl & by sl bl (S35 (wdinee gy 4 (lgus] Sl jd s yo 1 it

2L osl sl VAAY o 5 0 a3 ol 655k )3 (19092 4 g0 90 g oS ey sl J e

P4 S g 5 0I5 (il B g A by (13,8 50y sl Bl g0 Jlgi g0

Jo5 9 C oy o s VY S
Ol ) el g

V¥



alwgay oKJQgLo}] 2 dﬁi@q ol dis b (o b (§lo0 ) (o N0 Jiiie (58S

slel, Sl

B g A leoyzsyo; Jlas! () ﬂ abgiye s {, b ye )
~ F -F.-'

Sid s 08T ooy g Oyl Ay Buslyyse

Gy 3ol Cuogléo (35

St sl S Ji
A oaSCdlyd laanl sl o
Cau LSS

Loy 08 oS (o

Mg slpB g A slaoyos; cuSi (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 R W ua.ll> £ oows u.J)f Jlaﬁ)a.c
e 53 azplin 355 ()lew sl ) oo Lol A8 S 25 1 gylo Jole b abolie (6l ) el
Jole oxbas (055N 550 4 by yo (05 < gy ol 3 585 (plas iy S5 owine )
O B ol 0o S STy 09 o0 Jitie lycg)lom u (oarg b 68 L Sl low
ol 04 Mg v

ARN



$3)S Oloyd Ngis oo Ngie )l ()low b &S]y 01,8 (g o ] 1Sy 5=y

Sloyd 5 oS5 S Sylow Olopd S (sl gy 31 (S g ol ISio JNuw ol s gy

sl 15 (5SS Wl aseud (315 )8 ax Sloyd (f ol g 3l (slas goomo 295 aS Canel
A510)8 o5k low s |y 4l s s b ynw .,\;.:SL;oLQjTJ)bJElJ&QSbI)WJL»

() 028 =P Sl Al ¥ ez 1135 G 62 VAR Lo 3 el CuiBgo il > 0 o]
il (5T oy (6l o33l |y (o] 05t po o 3l S sl o asdly e (15 oyl o sl
1y 20,8 5 5) Slaseus Lo 25315 S G 3l )1 0 9 50,8 s Hlews (o8 3l ) gl
0 315 390 e 25 oSl o 1 05558 o o3l e L g
0 (digee Slaumgi] Cglise jobods slow 392 7Y )5 (63b5 (Sll 008 G (Jg 5l
(00 S ) xS Ly o),

2,8 03l o 3] 525 g gl 310 S5 o ol gy 31 0I5 0 32 ool oy 1

odlhasly

Phowee=Y
Ssbolinlej]

ls;ﬂ S b pSslys

{]
Sl s slbas Y
1y k5390 09098 b g 085
A 0 Mg Sl wgpg
D9l s
= bl s sbasl_s

bl S g ¥
Slanasbggde

Olosyg Jie
Slepasb o5k

D9l 0 S

bl low sbasl_o
Sl adly ps S

Sloyd 0 dlpe V0 IS

39 Calids g adgl paseis (lew S }eﬁ]%-s—é}" Oloyd (sl 28 lowr (anseits —F

Jo (6503 sla gy )l g s inle)l e aarseis o by 2 ogMe Canl v slons O
O oo oS’ By (6 low pansets 513 ot i (§lowr e 3 B3 Jtiee gl gglid
Plicslen Jole (liue g Blonis yalb GMe joim oS i85 bol el 00l Lol o ol (s o
Jole Sl Sl ool 5 (6)5l8 Cany (sl og) SaS b o0l Cansl JSio ol 0l 00

B9 2 G0 Ol 35394 Ol oo 1y low:

KWIRER P

oidgn g Lo o]
S T A S
O3,k oodsl sl egale S
U2y (593l 4565 SO S
u..u:ﬁyo u_)] A (yattiie 0
sbags clesal, ohSings
Gl 03)S" gl oyl las s
s ol sl )51 ) Sod (S
doaisS oy dl 5l gy Sels 4o
Oyl ) ol (g3lwdais (g,
Jb p Slides slag jb 50
e Cuddge (S g Coul ploxl
el odal Cowddy digog oyl 4
Culbgo 4y Olg oo Jlo Olgis
Silwdnds ) Olyg) 0aS gy

2,8 o)l b9z 5

V¥



ARIA

Sl ign 0

—
Silosilan ggplolSl 4

v
ly Sy Sipd oS
a 03,8 il
v
a5 3) ol (315 MiduwsS
A9 0jhlbasle W
¥

bl g 59l s

y oo
)l o_\;bw)f
P

il sbeld jleoliiwl b Sl (s 1, Tey ddgs VS IS

Slrbd Oloy 5 o Canl (SByls (g love 5l 4l oo s pobo Lo
Cawd 31y 55 ko Jolge blao )3 £185 ol 500l 4 Mo 3,8 .55 3939 (]
SoSin 3y3 (455 53 39590 (S gl nlyo )3 5] auseiis (gly .m0
93,8393 (4 sty by ol onds g Sl (66> A8 o gl Sl
Sl gy 31 00kl b o Canl _ywopg (5, 3l oo asslio (6B Yl
Sl plKinngy a9 001> yasuid o sbd (6 )glid Co
iloladl C8g B (150048 D9 o Cas il a)ld (6L Cod] 3] gyl
355 Oy S8l plsda g JSH 3l 6 Sl el (K9 Sl
B3 390 3 asllas Gozeen (Sliniod § S (Sojy Pluwe 55 Ol
)10y, 55 b fud

Sy9l8 S j 53 (S3155 01yl wdgi Cuon

QG Olgi o aS )15 059 Olygils pl Mgl g Syl (sl (gdaxie YD

O 5 Ay elss sy o 0 3 ol by 3 Sles anlllae
el yips iy ) ng

1ol b 51 Slusl sl (g )lows dndllan (5l Jio (ilgre sl 5,0 )18 —
ool Golass g o T ooy

Jin e ] 033 ol slag sy sl Loy i
SlpaS ais ag Sldl (pSon (295l (58 b S5 e (S35 ol
(V5 JS5) el iecanlio bl _anirbs s o (ol

KWK

(c2) 0315 g0 9 (Cannly) (Jgore Fig0

S5y Jse 03l5 Ol 45 (6)gld 8 Sl oly9iS aloa 51 L)
Sutfealepypeililedyn gl abselS ladgecady iyt
(sl olRiighy )3 88 Canl (5315 g0 o Cammw igo 51> (S g Slogylod
o A5 o Lol J1m ol Sl ) 8y ey 5 Sy i
O GFP (855 52 Cle 4y ge il G ) ol 5 g ity oo
Ay ol g cpl 1 o (s> 1l G il )3 (e uilygld b

ol 0 ()35 (] K55 p55 )3 GFP yutigys (1548 Canol (055



RYWEST) 9 ‘_5)51.».9%)

3 onbasl g l3p0y0 Lol g o disliss S5 wtiges b Bias sjgyal (6)9ld Con d3)S
55 )5 oz 18 5 s iS5l 0,6 sl ) Gld] e ) l5ler (6 S0 & il Lol 1 558
9l (saioopeblizen () e s ojgpel sl 03,5 o0l yriz g Cunnlo Ao SVguaee
03 g8 SLadl )3 g BB o Qlizras 9 43S o0 )bl &l (e giie Nguaze (5l o)
25 g 3 Sl 5 S 3l g 5121213 iz 1 5 ol A
LSy g 3 iy lie Clgis s wlgi o oS SlalS g Ol)lola o) (ololids K3 SLaSy
Sload jgpel (133 )3 Solise lio (o5 S (polial i) )54 eSS
bygiShomed (VW JS) Sl (inio 30)8 b sy (53913 3l slaiges 758,02
plsl b ghlsls ol s Sl wole (sloaiSiwgd (LISl gy Cis byl

e Sl JoSo gyl sty S g 355 )3 il 31 Ol o 45 Wilus oo | Slse 3l (oI5 g
S odlanwl ,Sd luSyi g

O —

ol 50 S (gl S5 Sl (1385 1555 gus5b £ 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] sy (el 5 (Sloa] ((IIS] ilieo sl asis Cllas Mo
sodl OB Sl (639l o3l (o loy0500 (o Sl (2l gy 9 Dl ppe ¢yl 5 5l (las gacne
dot 5> O Jloznl Syl 51 (68 5 (559lid S SLl 3 31 i o0linnl jolatods (jtuw
sl 0y g o g (095 Ol alex ) 98

o g 0392 7 skan (6918 Gy S ody)lS Elgl golis 390 53 (g34m10 (gl Sl o500
o 3 odel Canddy ol .l pldl Jbs )5 (o0b gla gy V15w cpl 4 Funl <y
2 e sghee 5 Lpgld Bl slayaiass b Olaieils jl slasgeme Sib ) ola gy
5sm 535 455 oot ot 5] 5B ol slaolSz L
Sbylas godel Cuwddy SN gazs (65l pl 30,8 Sl )bl 5y50 40 ale (slaodld g Jalgis 5
B3 b zols g anb dsls) Wb likdiss (pl 6 goge Comlus 4 dn g3 b1 .l 0 431,) Ll 0109
25525 5158 Jlod g 325 3)90 g3

\_ Photobioreactor

Vo5



oyl sl Al Shygils i, 3,05 STzl s s 55 . Casle 5050 S355 ¢

cxtadl 30 e T gyl gl ol 3l s 155 o 8l optin (S5 g aloly L SisSn 8>
5455 O Lai> (slyy ol 4 Sl oo (211 s (2500 )3 )il Sy i L 2l 81y
e 3o plal (S35 sl oy elgl b ) 5 Aol sy 55 5 ol

S (52 o el Sl 0B 5l )8,

Lo (29,5 590



https://www.roshd.ir/112216-8

SLEIT

S e 5)9131} gaslwaY ags gy by Si6 slaaslis 6)91@-? L SB o gp0d
SOl sl o )l )13 (Sliey Slgs (lad (o yoys 03255 oo by ()l 3l b 65
s gy 2515y ol gl Lol il il A8 o 52l 5 oliot
(5, 53 45e b Syeo 133 oo ol IS 0 b S o 4y sly 3 53l 45 sl ol 25T
Jor w9 i5y oo S 5 b (6lod 1 5l 0 )3 555 L b igeyop Uliee e o
g so Ul 53 (eSS oyl

325 )L,

Moo ity (Ko 95 (ol ) Wy 4y Ll 3y90 (5132 (sl OBy 3l (S0 slodngn
Iy o 03y55 (glie 51 asu Wlg g 5 0 Sy Wy 0k Jlie 4 13 Cdbyd (sl LSS av e
}l oA .a)la Coonl EENEN ,\&)9@‘_5‘)“}155!3; g;élg); ..))9591)&]4}9?13&]);&0){
() JS) 853 S Wlg e 4 115 s 055 5 kel Crgpe

3

wl?)b )LB) JJ‘yL;o ‘p.’x;)] u..\;o] D9y )] L)"’OJ"’)" a>g> qu..p Ls’lfl.{d‘>9> )L.‘B) Lo

Dl 8l sy Sl 35 5l el oSt ka1 U g cin sl i

S (2 o) (R g S
29° o hge 4z ST 109 )93 ol 5l s ge d Amd oo ojl] (b o3l (g msali o B O
Jud ol ge ae 3 almaisly 3B (5 aoeyd 2998 o Jloy) O i 42 ol ol 31 Sl

dog j0 i Culgd o )ld, ) IS
8K

VoA



Sl e
i 5ol 3o pbFosB o
o (9o Wgen) @it )
Cj éul)alo )l-"-é) )2 s )')Ln P9

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

o9 ro )3 458 o Jlub |y (6,500 (slas g Woma il 45 dmd oy ity Coblis ytnd 5 398 0
A3 o ol |y (6ydle Cuiblye by o3lo g dladl At 13 S Bl o oly 4y (Sloduze (glaan)
aisly i slosj a8 closle sla (350 .053)S Jlad e ) GIB 05 3 e dloel b o), Kb gy
Bl 5y 5 10585 0303, Lol o J 505 sy ok g o5 £l ybga s 15 izl

1> 55 bl oge 10 (5yle Cudlye )by M yascine cadys oyl 400105 s

T ey

|

N
:q_,-ﬁ:-.-
] *.,_H'_
T

S8l dan )3 (308 )1y bl el G2 5 (55185 5353 5l Calye 53 3l 9o 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 Ol sl @ iy Mg o530 S F 38> 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



ojldg> 13 Sy 0ySy
olb g5 035 %)) 934>

L s 03 oo i |y Lol (6l b 48 058 oty 5556 (slns 125 Lo 45 ()il
ol L 48 35 395 bsS Elgil 6,50k )l pb (6 S0l o 2929 42 42,28 1 2.4 )i, s Jaly
e en L]

2ol Jb s (lasy asle (S5UsS plual OBy g (b 53le) 559
Gl S ymo ol b 0le pll 5 955 0 gl ey b g 1) 5 tin oo 398 yoo SV
S, glosld b s il Lol 15,5 o b (S b 3 plus] 1Ko e b Ll im0
x5 b o B pSP 1) pob i o ol v Syomo (pl 40 00 Iadg e
09 5 48 oo g 1l )5 O (sl (3 b g & (0S5 Sy S 90> rsly 650
4l a8 ) )8 st SloSyome (om0 5 Oyl A0 sy b Syome (551 41 gl o0
SSyomn g i b gl 390 o crge (6555 Ll (3L (555 By dinilys ol Aoy
A Lais il claclud plogl gy, 395 (g5 il o

\ - Habituation

13 Cwlgs )y ,Lid) e Mool Y S
A9 39y 993 e 1B dn g
Claabi .55 Sy 5 58355590 o
ol 1y 09y So Joee S5 ol

NN
Sl e

Lo 518 80lsls 51 e yudi
(3ol (BT ades
Lo )9S )3 ol yo (B
e ol sty S, o, S8
ol Jhad ol oy g

sl 0Ly {nlzdl oL,,.»)w u:lflf

(Larus ridibundus) olw g Lsglflf

(Larus cachinnans) d)}5 Lsglflf

gydarg) S5 (<l ) &“JGS
S xSl
A i |y ol Amd e (sl

(elh sloogh 322 2 (oo
a8 ol S oo gl Ssyio ],

S35 slonld

M



by (gaieuisld .l Ll CUL S5 9 (63056 (Sl «(8l3 iy o Syoma 13 09 o0 iy o

goddlde 08 b « K (813 Al dagie gl 215 plol o)l oyl o (gd0s0 le.buf&ﬁl.a}—‘ GBolaly

CuingS 135 033 b olejen 013 53,5 (Al otdlesl ol 29 oo guing i e B3 5) )8

u‘orb:iw;i% L(ui” ¥ ‘wa o) 13 (555 (gl s oo iy 35 148 C8L ) (g i 9 S5 (gluo owiin b o) (3130 45 g0
(13¢) (e Syzmo b (S5 lo) - . e 3 0

§ A 3l e Gl g o s olpen 13 gl (i Sy b By (g 092 Sl 0 Sye S

Do ﬁl).o.h
Ll n Dl by s Sy (e SobaSagh gl jop coge Slg oo (F)ge)d |y sl (o gl Symo S5 S5 (slao (¥ JS0)
29 Bl g el o 313 pB SIS (30 oo s 5550l 6 55l s olyeds xSy
(& ()

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 |, o) Cnslgs o g0 g Cidld Sg3ng ooyl Ol (392 48313 51,3 (glaas j>1,
(Conaigltd) GBI B 0l s 5 3130 L2813 o) B30y 453,50 CSp> e gy g
VA -¥ JL.» PO 4S5 Sl 9)
sliiopl )18 ogp oyl 85
wbrs SLk by iags

\- Classical Conditioning
Y- Operant Conditioning

AN



]y pyal csas soboas (51 ot e 32 (o HE Co3gg) s 2 (i 510l g iyl (315 Lt SRR
o S I L g3 1y 0 3ael o 5l e JUad (5l oy 43 gl G 132 B 313 o e &2,U
(\ﬂ’\‘.\‘\‘\')h&w‘ gg\.g)b)éuug)y
I s el el
o §1 Sl Sl

S o 613355 O plol 3 L 1,51, 6yl ol 53 503,5 dys bl ctiS oo il

..\Jl.u])a)y.»u;‘ ‘J)VTL;""J*’)-’@LQA-’)?‘-’@D)‘WW] (R W) UMJP)M)L&)@»))J d]fﬁl
T . o i A 93 2 )5 lygls JLab
e o gs (b (o (65:30b bl ol L) cpl (25 gel (S598s 5950 398 Ll 33 S

5341y O a8 (sl o (6l 095 (LS sl o3l ailgs oo Oyl 3] (S0 sllienne S

oS 3322038 BB 31, (cloloolis b oyl dy bogy po (o stoled] 51 S 3 i o0litas] (ol

iz 5l o ploolis Cutls dg2g (U1 )3 o (i e iz § 392 Ol O s 3l 590 (50155

jgo 4y 9 <) Y Ledl 31 13 )18 o 5y |y Ioasm djgo 42 Cospmsy 8l 33906 D 5 o VL

JRr bl b Cuxbgo 5 anddS (clody 125 (s yoilx Al Jo )8, 53 (F JS) bl s
S o 532yl ST gy Alts > (gl Lol 3l 03litsl b g 135 o

=N a'---—*' r: ":& g8

},

r

ool )3 altuns o5 IS5

V- Problem Solving

WY



L EMS IS )3 aliee o v S
A58 o V) S S35 00,5 e

jle doge pbopd —A JS5
395 ydlo 4 o

MY

55550 5 Dyl gy il 90 b 5y o 0,8 ol 90 Y 39,01, () 5 4118 o |y i )3 S
0 gu0 Coew &gy U AiiS oo odliiw] yi&e 5 Oldiuw S 4 Siw b g (oSS 51 il oy
4{@‘}39]&&9?4&34\3&45@»] 03,5 aiS iy oo V IS 0 oS b ¢V aSlin |,
Soply 255 Sldonty 9 488 (o VLo lito by &8 51 s )l o y9la gl Cusd )y 8 sl

S o I Cawrd CaingS & plol o g 013 51,3

Jd ity oo oSy (Syomto e (3t 059 3 el gt f g 316 a2 106y S
B9 g0 loblnds g3 Bguage 13,5 Uil (A SE) Cunles y3le Voo Symiomuns AiiS o
(=5 i 25 o o6 g S iy 650l 253405 > iyl g agle g g
ol i ol s Sypis 5 39 ol 5 (515 5] ot 948 ool 550
Cabgo oy b Syl 1 (O )3 &S Ll sl 8193 Oloj w3 08 ) 059 31 25 3
Sl bas g iy gl bl pl diwlids solyde8 jole (6l i b ale d g 39 oo plo]
blnas g o 2 Ca938) 5 pros Cansl (K0 5. 855 o5 31,8 y3lo Casdlyo ot v g (o gy ]
oly ol JLod el 0315 yg], Lej Ol g losls a1, 395)>L04§L53Lm;)/m gy 004D 35
DD 0 L )50 b diawsS L Lyl (sl led g aiidl o

okl (plydl Hlas 3 (ligls (ladisS baas 13 (gpdy i ) AiieS o (KR g%y 059,4)
& bl Cudlyo o g 0315 s 311 395 plly a5 olaody dsga iy (8l Lol Mo i
QS0 (613055 Iz g oyl 5148 (60,31 0S8 e o)y 565 (ile 55 (gl il oal Lis
S o,y Lol le g 03,8 05 o s |y 395 palls

\- Imprinting



S350 903 )& S o Ay il

S50 3 55l oS Gl lagen sl il 5 b5 (S oy Jgamee Ohgile (sl yui e &0

2 J g )5 )8 () imateds QB v g (A2 Cunlys )3 )13 5 o5 psbo lon S H LRI 2 Erbah i
. ._ . . . ol 3y 3, sl gy
geagr S5 ooy O ol S S el S wili o Wl o g eSS leae sy ) ey van)

Aoy oS Glizmed 9 151, )Ly ol ol sl p3Y (55 bl y gl sl ¥ o5 a8 g cplly o) legle dng 298 ko]
8 2 b8 8, 2ol g o 6l el 2 on Consty o aoma 355 slaass gl 48 o 3 g (S e ol
A4S 290 (o eSS 39

oS5 el ol 35 I 43 )lgs 3yl Lo |5 eansd m3Y il (i (5 6,50l 33 o0

. . & ) ) . 05531 el gyt s Lt
Wiy (i (gl Ol pedd 4 algnr bl S (S35 505 o o balps ol aslgn Ohole o0 a8 sl ol o s
gl oo w3 ]y s ol sl 5 5 Sl (6,153l 5 b (55 S oyt comnsiys ) & SR

SlSe Syl b3 sl (< ¥ oules
S o ey 393 (Sl  oled)

Sy A3, 05 Seusly gl 8> dy Lol
1 tales Oy plogl wSe olygls BaSpl, (0

WY



WO

S5 s g (8 S

HB) 9 (ornb s

Sl Jgl 95 gy 103 Gy oy £ 93 4 23S (00 (M 518y o (3 Oy Sigy
god9 M) (55 S ARl U Siangy oy ool 4 Gyl Tam3 oo plodl ) (6)18) 468 sl
tam3 o0 plodl ]y )13yl |y oS Sl (yl pgd £99 sy S (o0 (guy]y ple O 0Sdas g
Algsuly p3 Jle Canl by po o LSl 6Bud 4 pod iy

S o5 Y 11, 056 (sl gy (il oo gy 959 5] Ltalb a9 4T3l g (LSS 05y
and] (8 JS5) Bads oo izl oo 4 6LtT LT el cile (oo 5 SIS (clo o g lodnss
el aeiin s A5y (6L o5 gy 513 L 5,

g <y ] Gy (8Ll TS (o0 )8 SV 1 059 (Sladitngy (S 2

Pl 53,8 (5308l S (S o] (S E o slae3a 5l 58 (Sb ) siles]
S 5 55 gy o o5 ) ) 590055 S 13 Sy 15 5 o LSS (g3t oo
SIS 055 (cln gy JUS 45 |, lng yaro55 yoiins EMS 58 asalie o) ol 5 55, ST
oS closnly cdinii (6l 056 drangy 515 s (55 3i3y55 |y ol 5 03,5 g izl 3

1S ey &Y ) A5 (£l 355 gy S g0 iy o SIS b domss Sy 39
| o8sS s (o b ST i oo plox Indorgs sl Jlonl a3l 5 s S JLoss
o) o il i ol slnosly 6l )3 ity eyl Ll A5 oo oo U 055 sy 30 ot 1y
Lo 6l Jlezo g nlS nodly dr oy S goyiasd o) |y ol 035 550 L STS 1,
e 551 S35 b o1 55 (6l 8yl (o slmosly 0 g 4 5 A3 i
gl o005

Ao yldy (D Glop & Gl lp OReagh (b ol ol b (aolid)ld) 5
5 0sSUsS slaidy (SaslSils (8 il S oo gy sl 4 031 UK )3 (ornb sl
Lz g 09 w2 b )lS (ol S oo ooy Oyl Jiiin 5ol 5 s )51, Uyl s 3ls
D9 oo plxl gl sl L8



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
Syl ool Olygils 13 6 pololy Casidgn (6l 6lsmo cpolloo soly 31y yiiy 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

() o) il anild 098 p0 (slays (S9y (6 iy Wilo ity (o aST 5 (ylits 3 S5y &S

S ey GBS] i oo plos] (g9l (slanylidy o ro 1g5) (g9l 5> Cudidge dy olitsd

£ dile i (slasd Y - S
Sl

Ol )3 Sl pin Ly i o plosl ] s Clses] i3, s 51 s ool ooyl

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,
[ Jw.{ul.’x.ul s Jol.’ oole u|)9:l> o ..))‘.) (8 i sd.u).ba Lgej Lﬁl)-’ J.m.AJy ‘U")’LA NEVE S P
s e o] a5 e
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

Vg



VY

W&d]o)bdﬂ?ﬁ_\ ) qu»

UBu) ($ize e g eyl lld
Gl 03)S by o 1) (S5 b

|y il ol 5 ol ygl CeaMao 3151, 4L ) 48" (65 (S e sl S IE oy CarS
028 B3l Slao 4y by po (sl 0 52l 5l (sleilias 3l (61l (Sl S S (o0 (yreiad
o 131,00 s 9le CSp Cunl (San 3 gl i 5 il p3 42 S imy it 35
l5in s o b syl (sl Ll cm 5nlS Ty o sl e 5.5 el S
gy ogMe Wnodly (ol sl g 55 dzes )3 amd oo Lo |y o (09 3585k ¢ o tgs
P oogglo sy pd le 6l (sby (Shag i o0 Syl 0 35, 5y Bile Slio sla iy sl
Syl s b e e & wzin § Olgle i 458 Slao 5l 5 S gL L
gy 54
S5 43 A el pll odle (il Ladd |y i Gl (gl calises (sladisS > andl
Syyr S (oo el ) S cplplir g il o oot )3 (i dinia p ygl (Spepe
oo ygils .S o o 03lo jgils 4y (gdno dlgo (6l 0de ol yo Ay (GlunS (1g)0 ]y D55 (slaaaly
Sl ONJSKE) 33 55 ST 1) (6300 g 4y (yior 539y il 5 055 oS pi
S oo Bl |y (glosle Sy 3 gl a3 oo S, 58l 0 09 3 (2 S B e
L1550 3,05 (6t S aSKa55 48 Canl (3 D5Lt5 03l Sy (9392 55y 305 Al 553048

S oo el (3 U5l (s 0le (SlacSynper sl oyl 13 A8 W5 6 s (s lmodls

S pll 5 uggll Culal] (58 Gl ol £ Oygly )3 S0 (e s ),

P ooosll 3 oo Lol |y Wodly (65140 5 yan ol 3 (S e cxl 53915 (8 unod S
Sl 5 45 Joma o 32 ol cgyald 51 605 b 155 oo ] )5 i Lol () g5 5
2P 93 2 (Jroddgi CuBgn s 53 S S Wnodle &y s pud ooy s (21500 5 yod]



B 6y08 o QB8 yiien 5 )5 (S ot diy pllas Oljliliy i b oo il 8l 0300 5 5
plas Cpl 3> Cpizman 510y o 1y Waodly g (sladiin s 93 2 plla ) )5 L] yunod S

RS

S Bl 35,13 gy (6551 S slie s Sglie (slaoyl sl Yaomo Ly05 oo Olygils
RO SESU JW  NOP R MRS FER I [N IONRVEC Ty AT
138 (659) (Slgiomo ym d33lg0 3,5 Cosad] (G pumo 13& (13y0] Cwd s &g 30 g 13E 13 39390 (555
57 Co i UL )y 3 sl 4] sty A8, 50018 38L 3 5551 Ol e 5 31 2905 o
oy 23 oo e yily lawgio o3I b slaciis  olo lacSin 5 e (sl .Sl ol jalls
S (6l Bl 5513 (6 it (6550 550 s S o yali |y s (651 oy LS
g By 6y 555 1 ]

oS Cal e (ot 451000 Gl 5 1) Slas oy 126879 (65 3]y pitdion Sy (S103l90 L 03550
955 goalel (b )3 9 i3 oo ]y 395 (WS lylid) il ey b 2K 292 p S
Dl oo Jorino ollie & Sy e

ol s 150 2y55 o oy S8 St VY IS 38l oglo St sl 5 o el
&S s Ll o)lsS Ay 51y S slalie ;)

\- Foraging

Y- Optimal Foraging

0SB 5l b i\ Y S



d9y5 pus 68 )3 (plgSgal8 VY S
ahssle

N - [ T .
il X ‘I‘-':' -l "'\._'.-&. 'q.g'lr‘

35 g ) S

ol yalps 815, VF IS
Olyile IS le gl

ARR

Ll B3ga0e 5| (iSu gl S5 gyel8 1 o195 95008

@5 o 3,3l ply )3 gy S e (S5 o 3 gls a5l
Hdy cpl a8 o gD D5 g00l8 51 Sy slaaisS o3l L
by il sl asle (o)) b jile ol> oL (Blgsg0l8
el O 4y lato 55018 oS 08 o Mol 1505 il & o2
& 2130 835y 299 | S o o SIS gl L 05y S, Dlta
by Cusl (S Al 5o Sl ST .08 (Sl 355 508
(VY JS) &S das Gl 4y w2130 0, g 812 yed8 ol
S0 p2 g sl (65l B o g oy B po diojl nllad oy
Olg3 sl aloxin w gpal colo 815y (1 cawl 4 Cul
©2yy o0y gyal 3l 85 slmatyzm oy iy S ST )8 sl 05y Cmgo Ca (Sa
i) 9158 Wlg_a 7005 golio 5  sobuars! 53lizal 13,15 olmonls (lygls el Lalys gyals
5 ko el )3 el olSalty 4y giaod 5 il b ISl amd L2331, pgls i3l
o 81 5 (2K

Jlods sl iSl 5 oY B 4 bl 5 (sl 2 oo 50 5y b ST sy 22 o
53,5 (0 3 393 o 425l ol 53 (5135 Do 3l o roipy ol S o S
2> pb & alen gl (28S5p 9 Cdy g SYsb oloal>
Sldyge glie 1l g b bl )i 0 delunols g Jud 55
& 335 sl Sioawlio loolKiws) (s 4 3,15 00 lg ) Ol gl
5L S Sl G328 )18y Sl S Coplee sygholy g
21yl Gl 0313 (5Lt vy Lo oyl sy 315 i (0] 43 55
Sl )l optnss sl oS ol ) g 51> oo &y 28 48
W3 o i ]) Oyl e IS oo
WS (oo yge ol 5l DLl 5l gl Slo e 53
LesTl (gl lagseo ol 13 4568 Lol s o395 ool )3 M3 a8
e Moo S o olizul e (slasilis I b sl Oyl S ol 395 o
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
sbyal gl 35, Sy OhSanghy iy oxl 4 gl lp T3> 18 gl ber 5
Sl ) Gy e Candlgs oy yinl ol 2929 b 0l )3 (S 58 o 5y |y SrsS
Ohee o Cennd ]y 395 CuBign Wl o (SO 5.8 Wid)S dons Ry 93,5 5L Y &
3 oy 5 aams oo 13 Sty 55 s o 3l o3l L g pslus] (yp05 sunbolin

\- Territorial Behavior



:
Y el o Vo (clacble b 51 s o3le o> el SY 5l 55 ok pubolize ol
o dusy g0 5y 23,5 0o 5L 1y 4 )3 (635058 3l e g 42 o0 by Ul 4 ) 35059

Sl> i 35 i SY obas 3 ey (emablize

(355, 5 b ol
(oo St 2 ygile b ol )3 )1 (Glamno j D1g8 (line; )3 iy sl Oyl (32
i3 3105 S Gymo (o (Slod O 2 aS WS o by clad 1nlS 59 S5 9 gy 00 9,8
Gpnolié 63l o 5l o Slinuag Iy 3553 s b o 018 (555145 S35
395y oy Bpao &y st plin 29 0 055 (B ko s oY (12 O 2 5 455 0
365, S o g iblS 5 Slangibgun O 3 48l ol LinlS g0 5 5 ¥ Sbiaantls

Oyl oyl S o (S5 Oblo ale p)8 Conisay slals j3 aS dai 0 003 Slygls jd Sbunls
Ao o plool Sliwnli 365 ( JwSis (slaoygd L13E 540 & Fuwly 4

Sl pidlon

SYy il 43 (Ursusarctos) sloged ywys
o dnes (Al Oyl ol 5l (S0 S o0
Gl JipsSlom (B9 (2 9 1515 Sliwus
Yyons Lngoys oo s o gl
oS (b oyt (g 48 (o0 90 Ol 3l
SsLdy Sl S lodis o Clg 5 5l

A ulad
IS 55 o ieSY
8 olioles] > 38y > i o0 gydug)
35y A o by B Ul g 13 40l
Iy s 365,y amd o it 1y Sl

SABId o 55 81y

\- Hibernation
Y- Aestivation

Sl s
sl by slaccansY
4 (Eretmochelys imbricata)
=269l Jad Jobo 3 gl
4535655 lysolo 36 ol 5
63 5oy Beels iz el
cK.mL:i A e )'>LV‘ OLA.C
Ol 3 g 5)-.’.}?915-\?5
3155 92, Sl 1l3> 5 (S50
Bblie (1 Fivteo yoivgr (il )3

Sl ygils oyl (gilwasy
Syzlee Slojlgnle b3y 650y
adlio o by sl
dlerimdlossbydg ) bgls
Sladhio ;8 Jb coles
et g gl (Sl Bgio
cblas ol (b clidss
C8)liio g (gl Gyl
9 u‘)LAI ;)...‘45 zu])_)] Lghb)}‘»f
Camb YA Lo 35558 0 Olos
e SY gy obyy w0
Ol ) jedcboopin o olie ik

i, 4
LA o b oty e 1 T
o e e

Slojgalo b, 3l 8k ) o e
S s _uolis 3 S poo
ol Ll sl e g iy alos
otgs sl SLeM) (gl
5 ey claldy 5Ly

Sl (o wal Bl Sl

EBds Y ESp ppuno 3] S sl
Sla s SYRIS § 2025 bl § ol
(W) @L{J)

\WYe



Sl yidon

LsR9y5 (SWj 9 bl
55 ) 8 bl o Al M sl o 55855y 515 gy 55 sl

0Pl om bL3)|

g 255 o B L) SIS0 L gyt f o3l b gy a5le ol (pam 4513 5o
353le (155665 clely 5 il 1S o sl 132 5 b)) ol ol b Wl Jlize ol b TS
slee SeMb g azsls 1,5y Lo SaiSe b 03,8 el 5 82 055 slacodle Jao s
5 065 15lo M!Sy (o 1S ooy Lol Uiy (L) oyl ety ) 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

S (o ) 50 Slajesy 4 ]y (D3 @ie 8)1)0 098 CleMbl (CuiSilh ol g 0l 5545
LSS (slnygu5y a3 o0 Glid 3505 sy vy 295 SleMbl slogag IS ol b y95
Gl Al o> A Slays s ST, i 50 guio oo b iS5 aliols (S oyl 510l
1585 <S5l P20 255381 ol g3 A g bl ol Sy ) ey Jlo
byl o5l 1555 31 4 IS SleMb] 3l ol L 515 (sl 3,15 55 glio 59 55 <lubs o1l
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 pilen

sbaygsy > b3l (byy ais

092 ) lagingyy sl e
ool (VAASZVAAY) iy

WY

SyBas oY e (laugly bt o8 Conly Cuom ;3136 guto cduin o 5 S y345 jobo (sl Mo amnd oo
)b




2955 SN
S5 )13 ) o b g S o0 (S5 (295 S 4 S 5 490 Wlo Oyl (S
Jloast Jlo (sl 20 390 (29)S (55 5 Oyl o)l lonlba Olygle ol sl (29)
sy S o0 55 31y Bl baes 09)S (b LSS 1) Cal 108 09) 53 gl (1010
15 o0yl cdaad s (Sloygsy ) oS ygb o 1o b il 381 Cnl (Sae 35 132 i &,
213 8yl CuiBge 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 ol 15 oSl 0 1uS5 lmogyS 5 o0 6 Loz
L 5y T 3 o315 3515 gl 5Ll 61 Ln 1S 55 celndn g o] 15 e ) gl
O (V0 JS0) wams o plosl]) €15 )5 )05 (29)S 5 WS (o0 oo &Y 4y g i o0 b
0 S 4 S ok 051 4 g B o5 Uty s oS Olyis ], S sl askad g0

Rl ,50 48,
2l jpa> o g b o s (LSS0l 8 s (29)S' (S5 oS Sl o
03, Ly 368 ) )8 a5 )1 oyl b Lol adl .S )43 aBgo b aimd oo s 0,500 &
3 54853 55 SIS e s (V3 JS5) stn o il 395 5l e
Lyla T (Rlgd )5 118y SIS s (sloyesy 5 OLaSS Ol s oo plsl ) aSle (sledly
O anlS an3a bly (6,503 )l e dg Cusidge gl gl SO ()] )0 45 Gl ()i, lgs S5

V- Altruism

o 5 555500 S5
A8 by o5 5o

WY



A3 o il 35 Jieasi ol Loz
St o ] 5,5l ol
Sbyss g gl 095 )3 eSS 313
Olglings & Cons |y (215553 )L) < Juus
Ol Bglings b ol dimd o plool 345
o 481 by s St slaoy
oy dilgsa sledly 2e5 (lygils
5 035 bl Wilgiee ol Oluglags
4GS Jdie d a0y Syiins sla

(meerkat) glas 3 ol V& S0 ‘L;’W-‘" g,;b':‘;}\ u*’L”l)% &S Cul e I8
L1 ohSes ()5 392 olas] o Loyl & "
) ) i b ohgls (lgs )3 51 Sos (glaiges pd

Sl i e iS85 (5 Sam 0555 08,
053 il gl S o (555 05 0 g Lyl > (295 sl plbl g sla 2l Jle
Szl 4y Ko b wlosygs o8 |y Ses b alis ) (VWUSE) Caslaals o 530 ki
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



D9 0 yte ol Gl &) 0l 0135 o Sl
29329345 iz ()50 b33 OB Glen 53 sl 23395 @i 4y ()13 o 2l 55 (218

1y ool (i Jlosl Wyl oyl sg ol 0 aseiio iy o ()l Lol cylls 4 ool
S 45 &Y ol ally 4y KaS b oS Wl (clodyy el byl ams o il 33
o by L S olitas] 395 (clmodly ey (sl oty 26 ol 31 40155 o gyloly oS 5 138
.J;;SL;)?TJB 35 5 calail, l.gj gyald ‘)91315 slcas Jas)

S |y O A 0 5]y (29)S (S5 Caje 25 13500

2 A
3
S
? 5]
B
o =
\”“*—‘n
T
= | T T
\ Y3 SRR +0-

05)5 )0 g8 ol

Feulad

WY



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



N PR TN g iy @R il
Exon wly sy
Allele ° ,5 B J
Intron Sleo Oyl
Anticodon 030,30 05 53l
Prokaryote Sl Ay Sy
Plasmid Sod Aoy
Polyploidy A AN Saseh b
Tetrad a0, le> oy
Digital 8y Jlzes
Dimer Jbgd o2
Ribosome oty £9)94)
Genotype 3903055 59
Genome UK:) PY)
Centrifuge &l3,S j5e ol
Polymerization Sl b Silyo b cudled
Phenotype S g
Physiology sl plslls Sideid
Capsule Ay JyesS
Codon 3931 OssS
Crossing over Ol ool 29 SilS
Chromosome oipl £9)599)5
Glycolysis Cals w8 SIS
Eukaryote Sl dtumon G55

\\ig



el o (o (owyd deliy g &39)9:9&594)3 ol Jpd s sl 2055 ot (18 Sl Caer (ool (532400 Sigy Olojles
oriapluze) LSy Lol eolebs &l,glgs a8l 5 sl ) 585 (sl S e JL03 e (] Canlios (S5 iy |y (ladas 5 e
JIS) a8 b el Js eyl )3, snyd (bl elSigp sanyd (Sla S Byl (lolas ol il 3 b b Al g315lely s (LS
597l oS dalisl s 5 9l Slsime oo 09,5 U)K it el ogllas plosl ) e o iyl ladeo g lygel il &
OSan () (ol (3 4 (13leg ) (o A1zl 03 2y (loiilus 5 50 o (Sl gy pyioeo Lo o 5 (106, (S D150
257 i 4 3103yS (6 )b S oyl (glgimn d9uas )31, Cilojles 295 ol yLa5 &51)) b g asils Ao ol jo ) heline M5 a8’ Sligel it g ol yasd 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! Sl ol g ol 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
Olaen (shslew (oixe | YY Olaen Sy pop| ¥
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 S IEI RS 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 el | V0
Oliwjes 253 03y il oy | YV By Ol Slye sl yST (Je | V2
Judyl Syde oy | FA Oliwjss Eydauo yrol Je| VY
slzile s RESCRROY I g} LB Ol oy SLE | VA
oleys Srfx Lop | O st Ol 3l S e | VY
oo GAlaS pe | DY oS ool Bho e | Yo
Y s a0 | DY oS pdio e | VY
3 oS hg e | OY 93 domalul dgaae | VY
) Okl L) of s> ol Cawgd pll aseelo | VY
Oy oo by i)l | 0O Ry by asl, | Y¥
Joolpgg 49lSeS o9l pye | OF o Sl ples| Yo
e e Allsle | ov oltsle S Jolps i | Y5
P 0)) (ord sliga | DA S92y Olul 3 S acbls| YV
OBjeyn oy (Smye| O Obwjg> Aoyl by | YA
Oliows wlbo a7 Ol e | YA
Ol glg Ol hldese | 3 ISV oyl e | v
S92y > sle pS1 Je | 5V 55 6P wid | T

WY



Dl g UL'SLS‘j:"").‘WJ‘EJ»‘UL‘L‘ df.]]’j‘ wﬁébglﬁ@l}m AJbJJ ‘) bjP.-
S Il NOAVOFAVY s 8o Ul g5 JLES 4 4l L nazar roshd.in LS

98 Sl 5 SRgi Ol




	فهرست



