Plo Jd 39 IGF-1 3 —(pd gl duiv i 5956 SIS
Ao el 4o (T ybs w39 9Huso huso

r.\.’w}-fé o ‘*Ydﬁn‘ Sbee 3L ‘\L;.’.J':} O, aabls

3 0 S Slskial 5 slial (g 583 0553 gl L 5 4 YT
Ql;@ﬁ a@.}\é g&,xla CLA oISl (s ) .19.”::.0

bmamiri@ut.ac.ir : Sy S s (5K J st sk 55 ¥

ANVAITY 25 e ds 0B = MDY bl s 550)

ougs 3 ldlo (w3 Calitee SBWT B 30 Sl A dGF-1 (- o gl dud Ay g6
G iy §IGF-] oS a5 Jol5 g5 4y obiwd 34855 3l Sl 1 Bun 508
Ol S4gE p g I (SO Olgie 4 Husohuso Blo d Lilisee SRS 13 OT Oy
G195 Olgie 4 wigils e 1YY Jobo 4y (Sl4atkad RACE-PCR g 3l eolakwl b .89 (5oL 9l
46 . 5 (ABOITYY./Y) cud 9 ololbd b fé o sdigei 50 IGF-I b5
IGF- 4Bl Sl puigy .Cowl Mgl gs AT Jold ( JIg5 ol 30 migy oSS
U 9 Signal peptide _isks 98 3 (I s9b 4 45 0091 dmoTumw! 11+ old (BAHB5795/1)
DAL Bojsg>0 Jolds 395 ccomig y s 42l .l 00l i3 (prolGF-1) IGF-I (sdg
o (O3 g0 plo 38 He B cpl Jg5 b Al L8 IGF-I JlgF dwlic .abb 0 E 9
ey 99 OF W g 3 2l Logas 01518 ose0 O b (Blo (! IGF-I (Y b bl
0 9 ol 009wy dlias Al (b (S (T oimo i S BCEEL 33 IGF-T Ol
Ol ke 390 SBCAL (olod 35 Hg5 B (pl 4z 71 457 315 VLS Real-timePCR w9y U
38 Ol Olime oy oS L Adb 0 0395 § W i § 4 OT Ol (ol SO bl g 0
GBWl B qwyp sglie 4 WP e T ol @B AD Gl dias cdb

.0 35 51 B oolaul 3590 (S0 o 31 Bl b K5t b

RT3
IFAA 390 & oslod oo ole> 088
1Y-¥0 doxio

ouuS>

(ol S

«Huso huso

ST = e g s 0y 59
‘sl

o3 ol


http://www.nitropdf.com/
www.sid.ir

oz b A (6 el ilos L ¢ 50 aabld

e (D I8 HOIGF-I &0 — qaf gl dad by yo5 B b I8

Abaeri s, sl L 5 (V)  Aguldenstaedtii
5 s 5 ledlllas s 058U 5 dd iz (FU28828)
L Olge w o abe fd 55 5806 cpl Ol osos vy 5 Sb
355 0lal 53 Olale Wb (s 655 (nees 5 A0
calee gladsl 3 s IGF-] Cenl 4 a6 L1 Lol ails
Geamed 50l WS s e Fk s e S s
SIGF L 5 53 re il ol 5 Syl Ui i
s Okale b il Glazil 3 Of Ol e s
Conds g S Ll Sl i 4 glaes S
wor Sl el b el s 5 Al Sdnnd ((Salld
S ol B S35
o g, 9 ol

Sl 4 e

o 5 A S 0 shosn Ol 3 51 by 4 s
sobe ol 428 S s OIS i degd 0Ll Olale
S5l Q010 @) Sl K by el b s
Jize 55 50 slulel oy ssb 4 5 deo OIS 0l ans
ek seo (10pPM) MSp 3L Cod s Olale 0L
b codas 0355 A8 ol Ciliine Sl Ve Sl 6l 45
5o e A plomil e 5 abiae (B sy S (il
(oS 5k w o) 550 gbacdl 51 G e 51 p 3 e Yo
SA S VO s e ola s diged Sl e Al
Sosn Sl e84 5 e (Qiagen, Germany) RNAlater
5> Bl skl S 5 (3,0lS pole Slides S e
AT s RNA ol s 0l b 5 18 Jll Lol i
A S

CDNA 5z 5 RNA -l s
eSS Vo ssam S RNA sl Jyl d e o
CS Sl eslial LIGR ws Aol ais Olsie & 4S 2l
S e Jeddlses plee (Qiagen, Germany) RNeasy
a3l b x| il RNA oS 5 kS s S 1l sl

YA 5 Y50 e ge Jsb oo egtis sl 5 7Y 5,81 U5 )

doddo

AL 5 p e ez 3 (Olale WB) (oLl Olale
L el ol i3 5 Comal sl e 55 Gbss DLl gl
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Su3 ek (S Sl s by alos a3 slasl
g i S e sladnldoeis J S felse
Ay HpSE s dalpt Juedd s el @i Gl (e
Sloyis S dzy b i 5o (G S sl 4
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P I ot VPR U P | PSSR R P
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ooy oo 4 (GENBak) ilex 05 SOL s (DQT77636)
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Sheslizal b 28Ty Jpeams A |2l aids Vv Sode 4 VYOC
J5 s 3l gl 3 e 5 Lol 58T U5 5,55 01
Al IS

LO-T RACE s, 55800 05 Jol JIss 4 olaws sk &
Rapid Amplification cDNA Ends Kit 3l eslaxl
ssb 4 .5 S 1! (Invitrogen, Rockville, MD, USA)
053,55 V/0 5l eslizad LT CDNA (slesl duzl s asdls
5 AP bl SHET ol an 4 S Sl el gl Al Js RNA
A A 5 Superseriptll e sSas (sl a3
IGF-13 5 IGF-I1 yites (sla S 56T 5l eslizad L 5aa CDNA
54> 50 (Universal Amplification) UA S5l 5 (V Jsa)
°Claul b cou sSs ST Olge 4 ¥ -RACE oS s
4 AY°C ;5 Sl a5 o YO ol s 4 4235 ¥ Ole 4 AY
aids S e 4 VYC 5 4l Y0 de 4 OAC (4B ¥r ok
PCR96 NucleoFast® oS 5l eslitul b [iiSly Jguames A ||
sl el (MACHEREY-NAGEL, GmbH, Germany)
TOPO TA Cloning oL JIs oS sl eslatal b e 5 o
(Invitrogen, MD, USA) sl oS50 el siws silks
Big Dye oS I esliml L cote ladsls s 8 04l
Applied ) ABIT\Y: Jus o3 5JUT ol&sws 5 Terminator
Las oL Jls (Biosystem, CA, USA

Cb?;’l.w‘ RNA )\ rjfjjg.:» & )\J\.EA A 6; b)‘J\J‘ J:.ﬁyb
cDNA  iScriptTM .5 31 el L i
A has JeSe DNA « (Bio-Rad, Hercules, CA, USA)
SOl 5 1l JSS 53 53 e sSas (gols p asens L2S1s
25U 5,50 RNA (gladiyo3 PCR 5l eslizal L e 435 DNA L

25518

IGF-I sl slubs
0586 abe b 53 IGF-l oaS0S 05 JIy ool @ ax 5 b
Jsl gl Sl b LL owsS oY o et pluls
g baslsl 5o 5 a3 0F 5l (glaskad 3T 4 o (V Jsir)
5 RACE sle S5LT > b w0 s slal s w0 JI5 w0
s s sk cpl 4558 ol Red-time PCR olaz|
Jols Olale Wb ciliie glgl s 58U pl eas olals
sU zul 5 (DQ201138) s, ale Wb 55 ol sla I
G Ao o6 3 0T S JIg 5 (DQ329352)
25 b S 15 anylie 3,40 BLAST jl eslind L (FJA28828)
4 S clin g5l o OLSS 5 ol CBli= >l el
SSls A3 S el Oligo v6.86 LIl o3 L S5kl ~1 b
Jsb & ompe 05 5 Glaskad 25 5k w4 Sl L lo s
S0 AYC s aids 5 Lol b Cou A 8S 5 VYT S0
QA oy 5ls sk 4 g 4 VYOC ;5 agds K VOC s

35 ol b 3 8 5 eslind 30 oy 5 ST Jlas!

)lj'é\D;jta;u.:.ﬂ\L.Lajf)'LbebbgHusohusouaLaJ:éplGF-l 0L oz 5 b s Calben Jo e 3 eslizal 3 50 gla ST - Jgu

.45 | 1 Oligo v6/86

5,8 SNt
AECRN 5-GTGCGGAGCTGAGCTTGTGGACACTCTTC-3 IGF-11F
ANCR 5-ACTCGTTCACGATGCCCCTGTGGTG-3 IGF-12R
¥ 5-GACACGCTGCAGTTTGTGTGTGGAGA-3 IGF-13F
v 5-GGCCACGCGTCGACTAGTACT am-3' AP
Y 5-CUACUACUACUAGGCCACGCGTCGACTAGTACT-3 UAP(R)
o 5-GCAGAAAGCCCTCCACCT-3 IGF-14R
4 5-GCAATGGCAAATTCACCTCATCT-3 IGF-15R
7 5-GGTAGTTCCTGTTGCCTGTGTTC-3' IGF-I6R
7 5-TACATCTCCAGTCGCCTCAG-3 IGF-I7R
7 5-GGCCACGCGTCGACTAGTAC-3 Abridged Anchor (F)
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Elongation factor

Olpe @
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Wl wess ghte 4 dd eslizal o ySae ST Olgse
ol b, palie glue p SHlel i o gl s Itk o
tlons 209D 0L s 05 b 0L i 4 CDNA
IS 05 Ol o oshie 4 i pad (s3le eslel L(A) s 8
By Bda 05 Gl edd )l B, Gllas 5 1SS 55 s s
Loy s el Gl Dl Ol £ o Sle &g 4wl
Osa51 31 Cilisee Slacdl o ls pme O ooy 1 shata
Osasl aalsl 53 5 Gl IS S 6b S ulols 4

..b)ff eslazal (P<O/05) STls awls Lo

RNA (o5 5 AS (02

il o 5l ek 2l il RNA AS o gl ) S0
 28STRNA | 185 53 L 55 g0 o 53 a3 o 0L |
s o Sl ml ol sdalin LB #55
o oeslinad 35e s 5 e o)l ¢l RNALater
el iz Lol I RNA ol syl

55 05 ekt gl And RNA (ladised 53 Gl ok o
Ctls 13 VASTIY easdone 53 el YAC 5 Y8 2 Sk
53 LB S Sily o (il 0dd 4l S8 o ml)
g ks sla3l ;3 RNA

W5 a ol Tanl dGFL 53 0 "lesl & plaws ke @
AS 3l eds )5l RNA o S5 S Y/0 5l olansl cDNA
S Silsp el Bl 5 IGFIY ST L sl L
Sheslated b e () Jsdr) A S ¢l3l Superscript!|
sl S5l Olge 4 IGF-IY 5 BIGF-l dGF-10 la S5k
oS Abridged Anchoro it S3GT elen o o pSee
YO Jols PCR Caliss al> o 4w 55 0 "(clgml & -RACE
5 4sb V0 e 4 OAC (B Y e 4 4YOC ;sbb" e
las Jgame ol 5y s K aids K e 4 VYOC
A3 b JIS 5 08 (sl SRl BB s

Real-time PCR

3 S Pl (Y=Y a) JaSe DNA sz 5 JS RNA £ sl
sl el Gl opl 5l i S olantl ST cir S
Gl ST Olse a4 () Jsds) 35 a8 15 aslizul 3,4
r.?& BL L&‘L&)N &;ij )‘J.; c.)u:.w‘ J‘)}d Real'“me PCR
oJs RNA S 56 G Sl eds a5 cDNA - ol pl 25 s
oS 5 s Gla ST SIS a5 Y5 gL Y S
Bio-) Quantitect Syber Green x2 L g 51 2y S VY/O
el BB laie OF 25 Soa YO U il 5 (Red, USA
5 =Sl s S ol eslel 1SS 93 3 RNA oS w50
Jols 2S5 el J>l 0 .02 | > iCycler Bio-Rad olSs
o ¥ ol pen 4 AY°C s 5T 0 b 5 0, 505 4i3s 10

VY'C 5 gl 10 s & VAOC wadli Vo s 4 40°C 5,1~
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US2) 54 dalp welind Vo glls ale L s 5 SGl
Y

Lol o IGF wlisd 5 s lS 5 sl iy alic
L3S 1l gl glasls s s Olale gas S &
IGF-l o A 51 o 3l cglin IS 55b o (Y Jsus)
(Y Jsd) Al edalin Olabe b s 5 ale L

UAV) Vb ol gdsplS 5 s 51 ale |3 IGF-I JIys
MG 55k 4 s sl Ol Anser anser Ss,l i JEW L
A Gl Olale 25 L 0T Cplin Ol 51 2t g5
55(/V8) Sarus aurata L s . (V) JsemaysS
Ol 53 LeSb ol JIg b ale 13 IGF coglie Ol
Y Jsdor) A deslous VY

Olale o6 Lo b ol L3 IGF-I ael slainl JIg5 coalis
bos s w oSt JI5 poomen 35 740 Sl Gl 5 Y Dl
Lo op it S5l 5 Jsemay 58 1G] L Cogolie 7V 5 VY
Iy Sloea Ol o S MusmuscUlUs 5 5o s Cgolie /5

(Y Jod) sls ol

Pl B IGF L JI5 5 s

IYYA Jsb 4 lasks RACE-PCR iy, 5l eslizd
GAS st sad SV IGF] saSaS 05 Iy Ol 4 4 y2lS 5
SLOF S s e o 3l o s gl ol S
33 sy eSS 4=l s S S ABOVYW /Y i
YEE 5 5l 4l opl 3 a0 2S5 AT els Iy
oSS axb ObL s sus e LT 0-UTR (i S 5
2,8 o O YUTR usals s 00 JIs codsp
“WF) a-b s o5« AATACA 5 GATAAA b Jig
non-canonical  Olge 4 A5 &S S VIPO-VIVY 5 YD
(Y K2) W S lulis polyadenylation signal

Jols b |8 (BAHAOVAO/Y) IGF-I asls alS 55 5
Signal i 53 31 S b 4 S n opl s aelind 150
L roIGF-1) IGF-I 155 0 i 5 4el Aol ¥Y L peptide
O 5l 55t PrO-IGR-l J S ge ool s LSCE5 aiel sl VIV
VAN OY Y4 bl s 4 E 3D A CB o,
S IGF st g p b ol ol 1S5 walin
Js ISKa 1 5 558 0 JSSES Pro-IGF-L GIE o5 9 Oalis

Ololse g glaws S 51 Kos & s HUSO NSO ale 3 IGF-1 aweT (gladwl 5 (5 1S 55 ol o =Y sl

foawel el A5 S5 s S XY o3l 5l
a4 44 DQYYa¥oY/\  Acipenser ruthenus  Acipenseridae
q) qv DQY )\ YAN A.guel denstadtii
aA qA FIEYAAYA/ A.baeri
V¥ V¥ EFovsara/y Cyprinus carpio Cyprinidae
7¥ vy M¥Yvay/\\  Oncorhynchuskisutch ~ Salmonidae
£4 v EFosyAYY/y Sparus aurata Sparidae
v\ A¥ DQrvoror/ Gallus gallus Phasianidae
Ve AV EFraYssa/ Anser anser Anatidae
s AN AK 0V VAN Mus musculus Muridae
SY AY FJyasoar/y Bos taurus Bovidae
4l M NM. oAy Homo sapience Homonidae
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1 ctgtcgaaaa tgtctgtgta atgtagataa atgtgaggat tttctctaaa tccctcttcet
61 gtttgctaaa tctcgcttccec ctctacagaa aacagagtag aagagtcagc gcaattgaac
121 aaagtctgaa tattgaaatg tgacattgca cttcacatct catcctattt cgcgttggat
181 ttttttttta atgacttcaa acacatttat tttgctggtc tttgtagttt tgggatccat
241 ggggatgtcc agcaggcatt ccgtcttcca tcagtggcac ttgtgtgatg tcttcaagtt
301 taagatgtgc tctttgtcct gtacccatta cttgctcctg tgtgttctgt gcctgactca
361 ggctgctgca gccggctcag agactctgtg cggagctgag cttgtggaca ctcttcagtt
421 tgtgtgtggg gagagaggct tctatttcaa caaaccaaca ggctatgggg ccagctcgag
481 gcggccacac cacaggggca tcgtgaacga gtgctgcttc cagagctgtg acctgaggcg
541 actggagatg tactgtgcgc ctgttaagcc agccaaagcc tcacgctctg tacgtgccca
601 gcgccatacc gatatgccga aagcacaaaa gaaacatata tctggtaata gccagccatc
661 ttgcaaggag gtacattcga agaattccag ccgcgggaac acaggcaaca ggaactaccg
721 gatttagaag agcaaaatcc agagtaaaat taattataat aacaataata aaaataataa
781 caattaaaag atgaggtgaa tttgccattg cagaatggtt cactgtattg ttcatgcaaa
841 ctggtgaaac gtaatataaa tgagctcagt agtggagatg caggtggagg gctttctgct
901 gtttaacagt gcaatgtgtt ataggtagga aaatcacttt actaaaaatg tattgaacca
961 atatagccac gaagatctgg gctgtgacgt gtgaccccat ggctgttggt ttcatttcag
1021 tgcactaagc cttttcaaag cagcttctca gtgtcctgaa gttcatgtgg ctctgettgt
1081 gcagaccttg atcaaagtag attggcacca gagtagcagc aatgctgaaa caatggataa
1141 atggacttga ggacaaagag gttcagatac agcaatggac tttaagattt tttttatttg
1201 aaacacatat tgacaaccgc tccttcagg

5 4 oSS bl 5 5 S ST FAY L 005 oS UST ab ls 4l o - (ABOYYW/Y) ale fb )3 IGF-] (s 2S5 JIs - S
Non-canonical polyadenylation signals JI s AATACA 3 GATAAA ( SLL 0508 JIs TAG 5405 53 45 208 5 0¥ 5 YFF LUTR-"3 , UTR-'5

MSSRHSVFHQWHLCDVFKFKMCSLSCTHYLLLCVLCLTQAAAAGSETLCGAELVDTLQEVCG

Signal peptide

B

P
<

»d
Ll |

ERGFYFNKPTGYGASSRRPHHRGIVNECCFQSCDLRRLEMYCAPVKPAKASRSVRAQRNTDM

B C A

»d »d
Ll | Ll |

PKAQKKHISGNSQPSCKEVHSKNSSRGNTGNRNYRT

E

»d
» < Ll |

D E

¥ L signal peptide Lol isw 55 Jali (GenBank: 1/85795BAH ;5 o zws 4S) ale fb 55 IGF-| ails [2alS iy aweTel JIg - S

@ Lol oud e Sl sl Ol e LG sl
0 Ol ol i (F K)ol ogline Hlws 3L &
Osme ol o ¥ 350 0355 55 O 51 5 2l #0330 (AS
S alae 3l e (F JS8) w6, e3lul ahae 5 Ol
B T S ek sl s a0l s
alie g sls ol bl la sy o (F IS2) s 8 aulons
53 Oy Ol 31 3V (gols s Hsb 4y 035, 5 AS 5 05 Ols

(P<2/40) 55 Ll L

.wT@\\\V\.{E)DcA chBQa.l:éuc‘j?qu;:ﬁT.\:.»l

s Al b il gls ol s IGF- ol o 5
SUST ol 4 S Golop end sy Ges pl 3
Sl s Ol mske sl sk 4 Redl-time PCR
(B e e edae T b adS S Jels il
el K s ale o askd 0 s dae 5 oy
O Olys o b 05 ooed Ol sl (23,5 13 oolin
Ol s a5 b g A1 J xS 0 Ol se 4 Elongation factor
A3 S Uslaze (Lo gas oS 6,8 Olse @) abae s Ol

DL IGF‘I WPl .))).A 6(.&;‘,\3[4 g5&L¢;J DL 45 .)\.) QL.:.! GL’:J

AN 522l ¥ o ladlp,laz 090l s Sy | TE |
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L & gas

3 51 > Elongation factor ol Ol e el besls (3l dslaze (N=5) 55 5 dle &K HUSO hUSO ale L 55 IGF-I o 0l s -F Ss

(p<0.05) ol s glize e 5L 53 Ol Oljee b 15 gme ssb 4 palie s 0L alae 53 Ol Sl Cad 4ok 5 0le Sy g 4 o3l

Ot 03 1GFD Cilisee o I8 o 03 ol Sl G55k
o o gl LS e a8 AL e ) sl i glaasls
g bl e Ol gl 3 IGR 0L, L8
O8L, b ale L3 IGF- iy calis sl Gdlt ST
S 5SSl Olale b aslie s Ok
b Gikd Candse s OUSL ol a5 Ad sdalla
Olale ahax 5l Olale Wb sl (65 5l Gk 03, 5 Olale
63k a3 e S5 5l ol L5 5 030 Slpal = by ae
Ll e el Olabe b avslis 3 Olluky 5 O8W 5 L
O350 05 5 IGF osas 53 ol 5l Gy selie o
Gl a8 S 513 am g5 5,50 30wy Al b 53 GH L,

(1)
Obale b slacsl = 53 IGF] Oly - shaw G 0l 5o
il sl 3 .8 8 8 e sy Lo, e S
Vs Wl ol pl A sdalin IGF- 0Ly cile - sha
2 SSdm e gladl b s IGFT gy JE
53 IGFD Lo gast dGF il ¢l5l (28 il ale 3
(P 2ld 5 B Gl SSSssd 0SUS el

WAA 5l 1Yo, Lol o)l 098] (99 Suid

53 IGF-L oxeSuS 05 iS5 5U odsl sl asdlae cnl 3
Orl ool Olals €55 o iage 5l (S5 Ol 4 (ale I
W3 IGF-1 sla 155 e ol 5l i S 13 alalis 550
S Al Wb Jold gLl Olale 51 SKos 65 4w
S e oS s edd oLl sy b W6 U
aemglie 53 ) 01l 3 s Sl anms S e B

AL e A5S Olge 4 ale L3 L
iS5 S AS ST Ll JS jub a4 ale [3IGF Jig
OB e e iSAS el s A5 S 5 YAY slias Olge ol )
Voo els sl b s IGF o5, Jb JSa ol
gaelinl 5 s J5 alie il e eli
sdens 0L Lo Olabe sl S L b sl L IGF-
U o5k 5 5 81 e T o s 6
Acipenser .o 5l ol 3 HUSO e 4 Glae ale
SLa S G5k cplie Sl dispe ol l g dal
e Al Sslite iz 53 55 65 D1 b e 5 Sde
ol oo, o ol Tl sl 0L Kos slaanlis
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