[Se= rali 4

o Vife g eel X pgle ) T (F) ol Camsy ) 2l gl <Yl

4558 Y4+ sg0)] ke 2 Solgls 6l g 6l 1F-¥/-¥/\Y s3] g6 R 3199 — alawgno P9 6 598

G287 8 990 ] LB Crhe (ymendds g (il 55 50

azmoon.medu.ir

VFoY 818,35 5508 gyls g 10 55kl g 598 ofy 31 jgel 15T calbogld « Jlu s 39 cailjay oyl g0l Liils

0 309 (010 sl Fmly) Y5 d,y

ST yasiia o> )53 098 b 5 lacsle 51 5o (Guwyob b gy
3,8 &0 e JGSl s el GialedT sl asilen cuiy )5 GialesT o, T 5 (il
35disn guiginy OF 4id) 93 51 (K3 ki (DNA) B> JgSUpe 5o 55 (0
S R o B85 51 5oke 5 54y Ll ol it 5,500 9 Cube (SI95 09,5 1> (o3 w0algils K 335, 93 ST (g
Sty GAlBL 350505

' il i ) KilS 95 (sladuw] slaawgilS e 55 8 Lle ks (5 ‘
b oo Gl S uess 50 JUUT aiiloa (KiSY puasts il 3 50 Slgg pw JoSge (2
ol g 1S 51 S aadsilig )l (S0 o9 (2= b (9
A (00 615 ol B Aomiale 9 5ie s GBS )5 53 i) LKL 1 aenidly (5
Seder sl Od saASL 3B O Ol Eel ole Ghgs by OIS13s5 (owsls (2
S oS sl SLISL D JB sl 5 ssle 51 8 50
RO Mleiion s iy 4 1) OT b 9 1 05,5 4ds L &S (alap 3T sl (a9 pU (I
IV R G195 G119 03518 o0 S5 UL P oLz 50 45 (95 (BT) (slo ol sl cdas 5 disl ) 55 (o
sl 390505 31 j5eS 39035 Elgil AL ¢ e, Slo S5 o dily 3 (7

Y RCH PRV S —— 895 5l by g (e wdige Myl b oS & 095 a0) sl ;o (0 [ Y
LIV Do b il g S AS pz 53 bidd A4S 153590 6 S S (a
JEYV-JPPRE Y [ Slail 3 «8rg5 s Al s 5l ol COy JssUgs (9
V- R % I e 51 030wl b Bg 58 6 )low dule (puSTly Sudgs 5l 1aosls Julows pune 03,5 0UgS (5
SECSTVN R DA Pl a6 S0k o5 Aot 13 1) 132 G9zstums dile gubil la)ld, azs (7
S Sl 1) cawlin adS™ 551 JS15 SLeldS s 5l 15 o le 51K ja 03,5 JulS” sl
sl (e = ) (5 plo > ilwasilen LT sl slaes (T & pglie &y oLS 55 (Al
sl gy (WSl — Ligegs (oS58 95 sianl) 53 Sholeliy 2 53T £955 (&
ol (93 — S0) shols ki a8 5 4 d9e3F (RSP D)3 (£ ) sladgeiFs (SlolS mis Hlages 13 (7
Hdlyge Bt G5

Y GMT S 5 bl (Pl — (Fgliia) 5l 15> Gl oo ol Solakd )51yl ,5' b s (2lealer 32155 55 (5 v

AsTsad 29794y 6 ,0155 0t SlBinls 53 Lo )5 51

sl (6,59 (65531 g ol (45land 5935°9 3 — 55515) JgSUpa 5ulgSlS Ly S B Al 5 55 (&

2313518 (o s = S35 NS 095 (SLdd) Cuow 49 NADP™ 9\ (pleaniwnsid (s S95 M (SLie 3 09 SN JUESN 3 uowis (9
o il 5 ) baabie Jlaiol 0% LATSL SUs  ogdhe sl Uzlre 55 3l passis Gl 3,8 G55 w23
D)ld 3929 345w m9 (L) Hl edds izl sUs — b )l

il s 53 585 IS e (sl sguiy (L35 1 — wilen) 0SS losils (7

& 1) axan




[Se= rali 4

o Vife g eel gl ) TS (F) ol Camsy ) 2l gl <Yl

485 Voo (ogeyl ke 2 Solgls el g e \Fo¥ /Y /Y 093l sl | 3199 — dawghe pgd 0 599

G287 8 990 ] LB Crhe (ymendds 9 (il 55 50

azmoon.medu.ir

VFeY 818,53 5508 ks g 10 55kl g 598 ofy 51 jgel 13T calbogld « Jlu s 39 cail gy oyl igel Liils

(2,10 4ol Zewly) Ylgw

sy

g iz Sglize JT5b g5 95 b Klgige uagins 9 ilwaiilen slasisld 53 a5 U jlsle 43 29790 255ilSTe) L
Sl JT 3 g5 2 >

3l MN Gyl S buoes 0 gHilwaiibea pow 299 5l Juol> B 5SL (LS (Ul g Oomd 0 ‘SLQ&.LA}T oebwl

Tals wialys g5 JuSid « alosT Ug) (lacaoud b Cavd plaS )5 (0315 32,5

> Fwly 125 Gl s s gy " 556y

ST 635 70 25 4 Justio 09,5 p1aS 51 T aalyi 55 4y IS & (OH) JpuS 95000 09,5 csbaiyy Nigwy JuSid 5 (Al
Tagd e

092 (2 S plAS S i oS gan YUl 55 4B HIT4 Gladuwlgisal 1 (SO iz (028 $olew < 3 (0
S sl 4Bl a5 Lakas

T3 0358 B puan OINle S e sl Wlg oo iSiansT s 0397 2 5l iS5 1 (2

)

a2 Gl 25 Sz 4 o9y ild 4 azy b

$ 5 sad 0 anline B3 &2y 93 (pmr (53590000 Sigmy JuSid (sl bl 51 Al p 6145 53 (il

3,15 3929 UL 5 @b Kap Uy Baalien OLal )3 (gaigT BME WSl 1 Gisky plaS 5 (0

SR 4 4 b AS (0 dez 5 ) (ouagies Jlo o L) Lz &S Sl (2lapgis)) 2y Ol leslw b 25 S5
a3 Fwly 595 gl w9 4

Sa0358 0Lis 1 51alely (5555 )1,3 Casadgn (¥ 1) o5lads plas (il

€ sl 0 0315 LS (B b A) (g, 4z U Cansl 03905 ST Iy dazr 55 islyd 53395 457 (5L, (o

Tl s3alice BB Olusl 03 gladisl 51 Qs plas 55 duld oul (7

AW, i A WA WAl
ot J

LY

)

3atd Fwls 15 Sy 405 Ol bl 3596 55

FoasiS )le (g ;2 b 3015 Sl 00iS Jlad iy 1y 4y (ompigy Juloe 3 ,Sas B9 (I

oS (350 HRNA) 3liansly Jaangs 510500l (gallih a5 45 JSgn oo slSg 3 53 03 Olat wabits g9 plaS 53 (0
€ S oo

O3V axdn




[Se= rali 4

o Vife g eel X pgle ) T (F) ol Camsy ) 2l gl <Yl

4558 Y4+ sg0)] ke 2 Solgls 6l g 6l 1F-¥/-¥/\Y s3] g6 R 3199 — alawgno P9 6 598

G287 8 990 ] LB Crhe (ymendds g (il 55 50

azmoon.medu.ir

VFoY 818,35 5508 gyls g 10 55kl g 598 ofy 31 jgel 15T calbogld « Jlu s 39 cailjay oyl g0l Liils

0 309 (010 sl Fmly) Y5 d,y

SR éwlg').:) ‘SLQJW)..{ aQ s"lAJ.mﬁ 39 Sledbl Jas” ESTV ISR
va 2l O13,5 08 53101 sl o9 4z dged e glodsl WBebsS 55 b ik g3 ST daie SliolesT 51 Gl (il /

Tl 3929 s3lgils
Taily b 98 138 1355 T b Olsun (PKU) (5585938 Juid (5 olom & Mo JLaS) 5 31,81 55 (0
G Mie 5 (F55 09,5 5 5l palls 350305 b 5358 B (95 09,5l ol (S5 9 A (G55 09,5 L plls 53,4 5251 5
LI PR V- .Ugi'.n 515.59“5 Solew

\ e gis 1y (Jidgen (golews 5 51 ol (Cuigil) 290505 (Al | 1Y
Sz (95 09,5 3 51 )2y 350305 (&
$2,105 3925 LOT 0I5 55 Gt 23 95 laog S az Wlei Zlga3l AB gz 09,51 (63,5 b 53,5 ol amiliz (z
A Faly p) G 51 4 S (0 g5 (F5 TSI Carez a7 (Jelge 3594 50

. Sz 390 00 Lume b 6y 5w Hiwl38l 9 S95 UoS rals casl a5 Jale (I | VY
Tz 5l dndh o & ) Sopmer 93 (95 Bil35 ol oo )5 Kilgioa &5 ale (o

od SaiS Jizio das Joud 41 1) Lpipl 51 CSplas’ culS 2 A8 o0 i (Hole Az iz Joddgs )5 W
a3 el 525 Sl 4 "adisS 5 s 5y9e 3
T3)15 uiths 5L b (5 b Caaluds 4595 plaS" U OS5 51,5 55 dwgS 9 (o095 suds (sladisS dulia y5 (I

--¥d Togdign mal,d 3o az 495 JuSis Jlaizl 9 1oz 1005051 g8 G 2131 (55 &il33 &g 4 5 (o | IF
L 2wl JuKis corge Labis s(rga (s L Jol M) Ol 5l alo> pa fl.\f)) (Lbfgjyog;) LQOJ'@B WERAREES ((—_
Togdos (b (Fplb oas
<19 QOO 203 el 25 Slbtn 41 S dzsi
§ sl (9035 5300) 034515 51 ks pIAS" 55 LSSy ol plovil Jows (il
NAD+ COy  Tumlbl b conl aidly alS Olog s a3 o Jiaol Olats 95 057 31 il 330 (0

NADH
) 8
Jit QO
CoA

QQ Coa

B8 Y axdo




[Se= rsli 4

g V¥ g el Sy pele e (F) uilidi Gty > 26 093] =Y lo

GdsNee  npeloae (S el g b \F¥/o¥/\Y gl B0 | R399 — dlawgno pgd 0599

G287 8 990 ] LB Crhe (ymendds 9 (il 55 50

azmoon.medu.ir

VFoY 818,53 5508 g5ls g 10 5,00l g 598 ofy 31 ijgel 15T calbgld o JluSy 39 cail a5 oyl 3gol Liils

0 309

(2,10 4ol Zewly) Ylgw

sy

A3 Fuly 5 lagiun g 4 (Kb 4y drgi b dad o0 GLiS 055 53 1y 09N JU 8 oy 5 S0
(oo ,53) S aiiats 09,55 S35 £33 95 10 (63,51 32 Slorg SN 5S35 o i (Slacyuis oy b (a9 py pIAS (i

(2sles ,5°3) T3 Lo Hlgiioo dwilow bwgs (2Lid SlagriSy p L g 11 plaS (<

\#

)

35dsn S Sbaisl S e caw 3T G5y JaSis ey il 5 S e |,

14

1.Y0

a3 Gy 25 Slagies 4 g 5sid la STy 5590 50

$3,13 3929 GaiSTly 35 10 9 295 5558 BT Slae3sSS) 13 Al Sla0y Ul Cugs powr yat (595 4z (Al

s (Jsge dx 4 layl s SIS £o b A (5Ll e el AS i S0 sl diBle (S dw el (o
Taigis0

S5 S N (2ol 45 5 55 el Slowl JgSdge (sl (72

S3gidign D puan 9 SSIl JBU plaS 0 5o ,S A Sladd 4 (s )5 A Sl J2 05 8l (5

1A

(CAM 5 G Cp) .38 yasies ) olS £95 <25 slac)lus 1 G b 43 425 b
ol 5ol ( U LT ) Cns (2 liiigy JET 53 S 5 ks pH olalS ol s (il

S o0 Joz COy b polass] jsb 4545 5,15 3525 e 3T OIS (! S pilis laaisl 5 (o

1k}

A Bl 15 S 4 0l pasive Slaly 4 azei L

TCGGGA CTTAAG TTCGAA
AGCCCT GAATTC AAGCTT

(V) (v) (¥)

(85l ,5°3) T Dgummme 03 3T it ol Ailgi gad (g5 plas (il
AL WSS ) T 9 C g Lgw 08350 ,_;l.mp.l}.?T &S opl 52,9 Lol 01> P"')"T veasis el w5l (o
(o losis ;5°3) Tl 05,5 oyl | (g5 il B (slgl soligqul.xf

Y.

B 3 F amin




[Se= rali 4

o Vife g eel X pgle ) T (F) ol Camsy ) 2l gl <Yl

485 Voo (ogeyl ke 2 Solgls el g e \Fo¥/Y /Y 093l sl | 3199 — dawghe pgd 0 599

G287 8 990 ] LB Crhe (ymendds g (il 55 50

azmoon.medu.ir

VFoY 818,35 5508 gyls g 10 55kl g 598 ofy 31 jgel 15T calbogld « Jlu s 39 cailjay oyl g0l Liils

050

(2,18 4ol ewly) Ylgw

sy

1.Y4

et Fly 5 Sl 43 gl 3590 53

Sl R0 s 0d S STy s)lwdled (5 51 8aias Juals sladssdss dulss o9l 8593 plas’ )5 (I

B i 03 cilin $ilwdilues BB O Olgie 4 O 515 3gdion camw (3wa33) K 53 (J5 4z 3929 (&
S g oolaiwl

SaiS oo Sloml OF 15 (a4 g p9 5l o3lizwl I U8 < Glays05 43 (z

Togiged Jalie (651 4y 02055 plAS 4 by e O a5 ol (b i) (owdige Ghg) 4 Gl Sl 53 (5

S Nigds i iz O oS glsil 4y Al on LA p1aS Yoiasdls Ao ya )3 (8

"

! Ogt 35190 51 Sy b I Ot 35198 51Ky 50 sl 0 Ol layLid) 51 (B (S35 Iz Tl Ggi 5o

(-l A3LSN 3590 SO Ggiw 53) .05 o [y LOT L3505 ibie bLS,

) Al

Ole) o p50leS o e 385 Jome 035 1o () o) S 03,95 (Al

19l Slwsls ow Lials (Y 9 o8 Gzl 05 P:LQS (<
3 2 5eS 9 551 (e S G 5l (V Flusiis sl g3 45 by (z

b Ol ol (F | Oglie sluwe sbally Olejp WS, plonil (5

LS lalis 51 ol dlge 63kt (O

\Al

)

Sl p3¥ Olgile Gl sl 55 3 Gopb 1 sk Mol 9 puds |,

r

«.Y0

Tl 0305 F5 § 550k £98 az 9 a3litul Ayam S¥l5w a5 O Fruls 8l LS Gladisgal 1 Ose3T ol 4o LS

Yf

B 510 axan




S5 daly

L PR ITERYVSIRONVYE B £ KT TS JOr e 0 pels i, () ol S 100 )3 (20 (a0l gloial
VWo¥ /o ¥ /Y 109051 106 1Fel 81038 ;55 2,518 9 J51s 5Lty 599 ol 51 sb390T 3T gl (JuS )31 il oyl3g0T sl
P emammiy ¥ ko sl ayin 239 8595 pR33190 42
= e gl o
Y (YF (0) (+1¥8) Caw yob (& (¥ 2) (VD) Comys (AN | Y
(FA 2) (YD) Cawyol (8 (Y ) (1Y) cawyoli (z
(VA p) (1Y) Cany (5 (VESVY ) (+/¥8) Cawys (&
(148 9 VoA ) (+/ YD) s yoli (¢ QAA ) (1T8) Cawyoli (
v Y+ 5¥4 o) (IY) UAC (& (Vo) (VD) yiy aslo (AN | ¥
(AY 3 FA o) (-/¥0) Lxo 55 (o (Fe ) (1Y) S 9 5, (z
(AS () (+1¥D) (6 S 3s) 0357, (5 (4 ) (+/Y0) FADHy @
MY ) (1Y) sy i (z (Ve 00) (1Y B) Silo ygilgws (5
Y Qe g ¥F 5 ¥ o) (+/Y8) LSl (o (1) W () (+/YB) yudiio (AN | ¥
BF ) (IT8) Sluss (5 (FO ) (/YD) s (g
(AY (2) (/YD) o s (3 (55 o) (YD) alinsd 39359,5 (&
OYY o) (+/¥8) wiilos (£ (148 (o) (1Y) Uy 3 ous aislus g (5
AN (VY oV o) CIVD)AL sl | F
.10 (e ) swlojl gl (+/¥B) Y g (/YD) ailuo yo |
| (15 ) (+/YB) (gowmsl 09,5 b -COOH b S35 03,5 (A1 | &
OV ) (1Y8) Jol ylislw (o
(4 ) (/Y8) 098 (o0 o1 3T cadled gilo (+/YB) o 35T Jlad ol lr 50 (28,5 18 o @ (g
o0 (AN 9 VA 9 Y5 oY (o) (/YD) diwd (o (YY ) (/YD) 3T alo yo (A1 | ¥
oIV (Y 3¥ o) CIYO) A (o (YY 9 YF o) (/Y)Y oples (A1 | A
(FY 9 YY 9\ 0) (IYD) ()9S gium) 0 351, (&
o0 (YO o V'F o) (+/TD) caste (o (O o ¥F o) (+/T0) oS Jled (&I | 4
A1V (PY 0) S92 widlgs (+/VD) Luwgie 03 glls (Al | Ve
(FF00) VT (1Y0) o5 b (+/Y8) 9 21& w35 (@
| (F¥ o) (+/Y8) XHXD (&t | 19
(Fe) (+/Y8) AO (o
(FY) (+/Y0) AB ¢ (+/Y®) O (¢
.10 (OB ) (+178) b Sl (W1 | Y
(0 750 Bai 0005 i s g 93 ()L &1 0Ll i y90 53) (BB R) (1TB) o5 oL (@
o8 (05 2) (1Y) Y Gamo) oylacawls 53 (+/¥D) (Lol i) bayl e iwlyT [ WY
N (B3 gOA o) (/YD) (BgS s (W1 | IF
(7+2) (1Y0) Jwadgi' plae olul (@
(FY ) (1¥0) () 59m0) ylociawlS sl pumansii (2
.18 (V) 0) (1Y) (g yoiS giomo) 03Ty [y yilo b gy gL L] A5 ls i (1| 10
(AP 5 2A 958 o) (+YB) I3l (o
oIV (Vo) CIO) Y 5 ¥ 5)les (AN | 18
(V5 9 Ve 0) (1Y) ¥ 6l (o
Ao ) zusal slosaly dolol




S5 daly

L PR ITERYVSIRONVYE B £ KT TS JOr e P8 Pl s, () ol S 100 )3 (20 (a0l gloial
\Fo¥ /YN 90T Gy 1Pl 010 33 008 15 g J510 ,5,Llg 590 ofy I (b igel dl3T calbogls (JLuS 53 cail3g,y o)f3901 il
3952 9 O3g0] pUE CariS cpanndi g (el 35 : . . .
’ h:tp://azmoon.medu.ir e ¥ axmbo olus abwgio 09 5595 pR 3199 1asly
[ oy | onai sloal E
+[& -.\Jg.w‘so (Vauo) /YD) o}.,;‘) oy +/Yd) o}.,,.f‘) ‘_gl.ia @ alos> L .>|)‘T ‘_gl.leS.g..)b \v
VYO 0355y 31 (ST 35 po 30 9 (VD) Wid )5 o0 395 lie Ay 4Bl Sy yiSIl ¢ g5 b0 S (gl yiT 4o (I | VA
3lg0 31 (S 58 SiSTg 35 20 3580 30) (AV () (/YD) Higlh o0 48 )5 1590 (Je:g0 b 01255, Mwg @ 9 2,
(u.w‘ ‘s.élf

(AF ) (IT0) diland S ()5 g w8 b Clad jelaw ) (@

(AF0) (Il a5 i JsSIg0) (+1TB) (2,5 Gindd (&
(A¥ ) (+/¥8) NADPH (s

o (M ) (+]Y8) CAM oL (1| 14
(AY ) (+/¥8) Cy oL (o

o1 AF o) (1YB) (1) b,lous (I | ¥
AF o) (1Y) (V) 5 lecds (o

\YS (AY ) (+/¥D) SeasdS (A1 | T

(ol (539 58 @3l Jal5 53) (AF () (1YD) (S gt 55T) om0 &1 aoglio (15 (0
(1 F 1) (1T B) 09 S5 wilgis (g

(1F 3 14¥ ) (+/¥8) C b 03 (3

(1o 33A0) (+/TB) Sy ISl 5355 (&

) MY ) CITO) F (o (\\Auo)(‘/\’é) o (I Yy
() o) (1Y) (s ¥+ ) CIYD) Y (&
.18 NF 0) (1T0) sl yusis Sl 1 0,508 (+/¥0) oy]y95l> baazma 1595 | YV
AR MY ) (+/Y0) albsvn J> Yy
Y. 0 303 02>

ol ool all gl gamal Glosdly j0 (61856 yoi L o] 95 10 O 4lg0 plod (b 1S (ol )5 ol o2
gl (i3l 9 ezl 95 e Glosaly ulusl 32 B po cyligol (A1 Bligli b jonl cdlis ule ) Cur Conl iniialss

N5 lhes wacluw 31wl b






