91 pBs) «@)les d)Ladd @Iy 0)9) ol (b)) eolc al8ilsls (alc alas

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-22 ]

g gl 43 53l Johoo 32105 (5 0315 50T ;3 ( ol abgn 3UT) (shas ek Lol (65,5 &
fgoln lpt Ul Gt o e b sl il &5 40K

O sl e Sy pgle alSisls csSbjyluy sxsuily]

N sl M csSibjy ogle a8l csSubjp ) Sl  cySagBop < i jSpl2
o3 esSabjy ogle alSuils  csSubjy ) eaSuivh conibyn 09)S(3

o3 esSabjy ogle elSuilo, csSub sxSuislo. csmliivgSun s9/5(4

‘Al b 23l b

XS

Ol 22 re (8ly (S5l i (ol & Wl (oo 0yuite A g 0 pite ST el oS L doutdo
4 ol S5 & g )lel slo gy o Jgene ) (S uled S8 Giliee ilojl slapgS o b g
.cw! (Principal components analysis(PCA)) Lol adge 5JUl 58 o (sdm 95 jy999,:8] (sla 5 5UT
€5 9 psBsn 5 SO )8 (Seestion (i 250 B Copmgyiuol 4 ol o Jolo sales al) adllles ol
L2858 ol ddlse 50T 5550 (o )lel 381 p 5 g Jgbes

Jskos - 35 plsl o $slSgigise (silobin g 05 2l « pllus osid Sl lgsiial sie 0 sl 10 piig; 9 g0
Cagby g 00> CO2 5 baylyds 15 e (o g Cmmologis sl ¢ (poliglS ¢ ol 3555 LDMEM 15,010 5 s
2 Jobo ¢ gyl sl Jobo 4 o3l gl Jshes ol 52led el s 43601 %€ 3T (slod > 0> 98
Jsbog ool (sl Jobo sk 03, 43 51 28,8 |, INGF PDGF PGF CAMP ¢ sl Sty glono
) gy 4 €85 Sygo am 9 syl L o gy il 5 0d glsul gy Gyl o
2y90 okl sl I3l p i g (Slojoisl g (sla (hoy L ond oSl (slo J5 g 50 5y Lo Jf 0,8 @liis (el
285 )8 el 5 (Seileysilse 300

ot TT4 (oam 53 5,999 18U S5 jl ol camnds (sl S5 (o lel g (S 988l50 U1 oo 32 Lo 4ldly
O Jl (B (B9l 9w lisSan Glo Jl CalSs b 0g)S  dunlie a5 0D sunlitie 09,5 93 ) (JuSgn
o ol 4353 3y o Jlai 1) b (g oty ads ST el Jsbos e SidliSm o pro 3 o
2 1) elie 3 )Slas Wlg5 (oo b (1S9 cpl &5 Canl adgd oy aliie o b ol (S50 3929 Sl 45 3505
5l ol @bs PCA LT, ol Syt (Soiolon yome 0 b ol ded join ,Slo b anles &l iolojl Lty
Ole o Colpd o .l ouds cabads Linlosl bl 3o g gy 0dld aS ol L 5 2500 Al Ty (ol Adgs
ST L ol o ) Sl () o 393 (o paSion e 3 () e e e sl e o 85 e
g0 Ao |y Sl sl (aSLs ol J15 () 0y90 (95 4 PCA g s 4 )l

g yiw] ¢ ol 1] 5IUT SKpogig i sdS (52 83519

O i e Sy ke ol (Sl 008200 ¢ oS 3555y Sl S 10 1 ghans 8y 57
Email: rezaei.tavirani@ibb.ut.ac.ir


https://sjimu.medilam.ac.ir/article-1-953-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-22 ]

OhEan § (31glb (,308) (ab1s — ... Jolw Jala3 sla 031 JWGT ys (Lol addgs JWGT) (b pe Yol SRS @

Sops bulyd cos S e Gileg | 2gs
Lol Jobo & s cotilojl b (Soiglsnsd
@l JUw Ghydisd (o oy (2ledSles
09y ) Rlee) 5l (pam 398 (o0 el bty Joho
kg ool & djlu ) s> skiligy 9 S
bt Joho @ alde (ol Jobo &5 A5 (0 S
0F ol ghaw 3 b Sl lpl 9 4Bl
L (o890l & poxie o 39 (o a5 ol 4 poie
Jolw 53 (oot SIS (sloyrne (b (b
JB poSgn ghw ) Sl (pl den &5 390 (o
oy cunle 4y g b cwnl (gl K01 o b,
Sl (g3aske slajpaie Gl &5 (SeegSyn sl
Wlg e oS ol didge T g, ) edlizl
MR e 2y90 1) 990 (g blE den (lojen
soog)S om ) 0F ole IS la ©oli 5 am
Sh9e Lbgy iled Lol |y UL 5 5 il
3 olg oo (Sols 4 o pll gl (b 5l sl
=6)5505 ookl 33 5L 43 3590 o3lel (lay)i3l oy
4 ki slo Jolo ples 1,3 adlbs (ol 5 (10
B nnt 250 Seasligy by b Copog il
Jobo &9 92 pofign Jold &5 dlols mls o o3b
OB ol ddlge 36T 3,90 (5lol 1331 o3 bosgs o
slo phgy ree S S Olge 4 Sl B8
pson caw ) 1) Jobo oo caalud 9 M) ()bl
Al ple
L (59, 9 dlge

LSS Wged

9 A5 ad ¢ pllo odimd I lgseinl jre oyl
Jske ) o o 35l gige (siluliz « o b
b Jgb g 51 oolisel b () a5 sl
@l o JolSggse . <85 plol 1077 anuils
S5 L soy 10 DMEM (ol sl Sudls
JUB! Cplew (g mmlogty il ¢ (meliglt ¢ (s
2035 COZ Lulps )5 b Joho (yolissSl . b
(11) w3 pbuil 37°C (slos 45 0o yd 98 Cusbs) 4

vz b 59y A 5 e ool Jsko Lol ol
P CES Gyeo oy 0.5 EDTA 5 05,0025

sl sk 4 b Jobo ool 3l sl s dloyo

dosdle
Olyie & 09l (WSeegSgn SLbdod g wjod
5 0F ok ollae ) ere lo by Sl S
o) 3 o3zl 93 o copaime 53,SLos Sng’
pazde ojgpel Ny ©y9p5 s s 4 la
5 1o ey 5 MRNA maw o 45 ool o1
g s By > Ay Wl JIg elS o>
3y36 33 1y oS sl Mol RNA 5 DNA (clo
yos o g do2 il ey Olpiidopytiyy oSl
el b Bk 5l ey o b o iy
o b B Bl (63b)  uSuagTgy slady,
o (e oblse o ko) ploj pe ol
odid o Jobo G Olgize wilo (gl odomy S
W yuxiio yiaion Sliwi &y angi bw ol H18 oy )90
SeogSay sl ool o e wiged ol & Cows
5 33U Ca oo iz (oLl sla gl ealil
Srare b ged 1> b (wBgp ol Gl awlie
&9 ol sl T slo gy 51 (S s oo 5
cwsl (PCA) Lol 53] 5JUT 51 eslatwl s o ol )
JUOES SPVONS S TS R SNV LA I XVt
Lo S5 Sy PCA il o b o 5 col,
Jed sle diey ol ap)lS & cwl gl
SESS S g pgal ile 00,8 oy parls
YU a5 ale odls 3 oI Sy olulid el gl
5 g 6% bl b & s ol (251)
- o, s (Hostelling Transform) ks
s 4 (Karhunen-Live Transform(KLT))
Syl ) Ay fadedgd (oo aBLS 5 oy la
Ol glad 5 cawl a5 (il 03y
P AS (oo dipeS 1) (il 02,38 1 Jols Sl
«899y9 03> & gy dtusly e & bas ol X
@ o 5 )5 cla wiysl )5 1) 358
Discret Cosine ) wgiunS  dtanS s
B Syee Ll cul o3y (Transform(DCT)
gl |y die s Slg5 (o0 ¢ (639)9 03> (1392
(5-1) e
Wl paass gl Jolo ool alo Jobo
sk s 3o ) o sl ke & 5 2


https://sjimu.medilam.ac.ir/article-1-953-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-22 ]

91 pBs) «@)les d)Ladd @Iy 0)9)

ol (b)) eolc al8ilsls (alc alas

12 clale b sel JoyST (S J5 Jols pgo sm

10,3 30 0,53 Jgloeo 5 1) e 15 (gols ko>
2012 s b el STy oM @ sl ST
50506 ol i o 18/76 (10,5 0/8 &y sy
el )See 30 olyan g Ly Bl 1) e 11/25
sl Slidgusyy mwisel idg,Suo 30 3 TEMED
YU sl B 4 (Running buffer) ;,534 2SI 480
e 00025 Jols 3L ) 29550 029381 L
Moo 0192 (5L L) a8 sl -y
3 o cals 53 b o SDS ws 3 011 § M5
40 N30 ol by 5 5psesIl bz s
S it | o2latol b g b a ol el (e
S5y 0,5 el oSl av > 9 clad p> oud
0 Ol (ghel K5y Uhgy 4 b g (il
P9 ab by palai g oSl b J5 g A3 el
sl py g (Sslojsiil gn sl By b ol
B bl g Soloygiilse T 550 (bl
(13)cs 5

Sg> gla 5 i U]

3y st (b o sl 2B (593 55999 ]
039 9 S L polel (S Jolre G
(5l ol (o 5l ey 58 L Lol JsSUge
SShy 9 Clio b el ©jpar bnbyy
Obled K5y G g 03lul (S sl glite (gl
Loy sosls gzl ¢ J5 oSl I g 93,5 (o0
Progenesis Same Spot 8l 5 L 09,5 45 &
bl slw e85 I8 wyp 3,50 Non Linear
(ol otls by (i) o o] ol 5 gy
Jorite iz Jlol L5 b 3V 181 p 5 oyl o
@i 4bss oy sl e g (ol adlge U
LMD
oiRgR e Al

s3n 9 598U gl J5 U1 slo 1381 p 5
S8 Ly o e slo gy 5l s o b
JU> & opite sz g opite S5 Ll o i)
09,5 Ciliza sla 3 )5 s o gollas ¢ bolis ool
O SeesBion Cgli U s U cov gla
So iz Jole b lon 5 Pl b s

yglma y3 ods o3l cusS sla Joho ¢ (cwg piwl
)18 NGF. PDGF. PGF « CAMP ¢ sl 3505
Lcds
LB gl
ch k) b sl ke o,
ooy gl sl Joboo) a8l plos sl Jobu(csolit
S i) o o5 ol 1 gl sl g
o 0305 s g PBS L ]y Jsbo (sgl> csla
b o] 4y g 03908 b ey SaS L 1) o Sl
o 9Ll PHTIS L Yo (Lo 20 5 550 53
L ool 00 bl Yse ol gsl> 53l ol 29
2l ls Jish Sy e b Voo sl Lt
o5l 5 51 bl olyen 4y jg S gu ;Y50 /32
o o sl Jo1 = N o 110) s
ke 1205 el 3o ¥se e 25 clislgn]
2 Wsh 98 o 2Ll asmsl K59 18 5i0al=6 ;Yo
O5%eR )jigen olKiwd SeSy ol Gl a2y
3 4idy 10 e od ojs5gen bgle 20,5 o
L A5 esin 5l 1000 g 45 oSl 4,5 10 cled
YU 45 fominyilo 5 odlitel b alols g, e
3Kl 4y 4,5 400009 5> aids 30 cae

395 (5039082 il

e S ) Jesdle I Jols g,
22 03l9d (g 398 (o CEIS gzl BL i
Ml 4 4 5 aads 30 wae 400009
FdgsSee 400 50 Jols gusy 335 oo Sonin yiles
5 s (9X) wiges 3L 2y ,Sa 100 5 agl 3L
9 Josiryile pbl 5l 205 (o o ol (IS
095 90 gy chale (iSgn Cgwy A
MR Giomie 0,00(12) 3yg00lyy gy 4 (otlej]
b8

Sngd 89S

5l (Iso Electric Focusing) IEF « Jgl ax
,3(Imobilized PH Gradiant) IPG J; sla,lg
G B ooy o b o2l b 3 PH &,
g5 59y 355 SoyiSlgzl PH &y dias IPG o820
WA S8 ol


https://sjimu.medilam.ac.ir/article-1-953-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-22 ]

Oh5en § ¢31glb 306) (akas — ... Jolw Jlal sla asls BT ) (ol adlgs JIGT) b e Hlol PS5 @

ol bl cads o &5 ol (WTgn & b
e 9IS L g RIS oo ) 5 300 Lo
2 abgs G ol ol mls oSk
ag dw 3T ) Lol bl o oalio 3 IS5
A8l o iy o

3y90 4903 93, |y (cam 93 PCA 1JUT4 IS
12 e Wads 3T o) o dmd e ol kel
3 U g abgd &Sl ola odls Gl
U5 55 PCA 5T o8 o 3 ol 48,8 & jg0
o L 1) 095 9 0 Ailigy adsd a5l
@l Jobo ) 5V ple plie AFD JSS amd
=D e Jb oyl camg il 4 Cuns (oobn
o Cog ol (gl Johoo )3 5V ol ol o
e (o L ) (o3lis &

(@)
(@) o3 B Comg punly () s3Ls (s Jobw (512 (sm2 93 s Jj (5,2 JSu5 11 U

&

S 9 93 b GamlbgsSl cod sy sy (6 )low
o 8 1) Sl gl B g Sl lolis )
Sladlas cpl 0 bl S awslio dy90 (sl 09,5
Non Linear Progenesis Same Spot I3l ¢
oy sl g ol Jsbo 09,5 93 (glol 5U1 g
s o3l

3 san 93 5o Sl J5 pgas < 1 US
o o5 @) Camgyial o (W) ool sl ok
Progenesis il py oS L o J5 U1 e
ol Ll b ol s ol il s b
odls s 2 S5 )3 ape J5 0 bls oSl . aing
s Gl 0

ool b 5Bign gai adgs ey ol
4 om0 )3 3T ay00 1 o ol ple i


https://sjimu.medilam.ac.ir/article-1-953-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-22 ]

91 pBs) «@)les d)Ladd (@Iuny) 293 ol (i) el aEils (a)c alas

Distance

PH—

15—

Progenesis 133! o5 bawgi sud 3001 @ po gurs 95 J5 JSW5 12 S

Dendrogram

Progenesis ,1331 oy Jauwgi ool Cowd a1 (g (paiig p (g dndgd 13 JSW


https://sjimu.medilam.ac.ir/article-1-953-fa.html

OhEan § (31glb (,308) (ab1s — ... Jolw Jala3 sla 031 JWGT ys (Lol addgs JWGT) (b pe Yol SRS @

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-22 ]

Principal Components Analysis

1.0
08 +
~O0E
E o4 1
g
8 02T 1
2
5 0.0 I
£
c 02+ Bisg 41
-04 1
06 t t t t t t t t t
-05 -0.4 03 -0z -0 0.0 o1 0z 03 0.4 05
Principal Component 1
3 US40 o OBl gy (oW adigh PCA 3JUT 4 UG
Principal Components Analysis
1.0 T T
04§ +
&~ 0B +
E 04 F 1
£
8 02 + B
E
2 0.0
£
& -0zt L. ]
15
s 1 Lo BAGIGRO 553 60 1934290400
-0E t t t t t t t t t
0.5 -0.4 -03 -0z 0.1 0.0 0.1 0.2 0.3 0.4 05
Principal Component 1
]
Principal Components Analysis
1.0 T T T
s -+
o~ DB =+
E 04 g
TR
E w1 as?ms ]
8 o
3 “
g oo l
E
=
a 02 Y]
| TERFOE
04 1
06 t t t t t t t t t
05 -04 0.3 0.2 -0 0.0 01 0z 03 04 05

Principal Component 1

9 (AN) Commwgpinol &1 Commud (630 (5o b 1> YL (sl (l5m0 109, 93 )3 (g dwigs ©glis PCA 5JUT— 5 UL
83 (o0 Ui 1 () (53U 4 Camnd g pinsl (51 Jghoo 33 VL Gl w0

&


https://sjimu.medilam.ac.ir/article-1-953-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-22 ]

91 pBs) «@)les d)Ladd @Iy 0)9)

ol (b)) eolc al8ilsls (alc alas

390 ok Al 3 1) SLSs plo s & e
2l o il b g GRlElea L) Wl s
ol B 5y e g ¢ (e bt LT3 S
Coow dbgd . Cowl 03905 paudl ol algd 3 4
Ole bl &5y oo L ) (g p aied co
Copmgyinn] & Comd (3l Jshoo 09,5 13 (st
Cunly Coom &S s Glod & Sl ddgs 5 Ll 035
P gk a bl oy Cans ol 29, (o0
Camg sl 13 ol st Cosly Cuows 53 BT adgs
e pl )3 i b sl (ool Jobw 51 i
09 S92y ohimd (L 5391 ol Gljse el
@ Cond Sglon (Sily W1y (o0 &5 sl 2l
Olejer ol (Rl &8 gygb @ ¢ wil andh oo
ol pie b gle (Rl ol )3 b oeSgp cpdix
On S Col o5 ()b dr a8l X o (g
g ol b Sl g o asle Jolo ilie s 9
9l Se b OgebeSSl Cou Jobu culd 3 g Jlow
i Alg5 oo 93l yei gk ol S Jhlde )
28 N9 Joho 13 sl oy SIS pae jo 2 &
$igb yo o gy s pSheS ol b 2] yan
2 i sl 5Ssn b b SLSU b 4 g
SeS b oS 55 by Olllas g axlse Jobo
5o Sl asly san 9 sla J5 3061 4 Jl380 p 5
S W (o plo g Mmoo Ol ]y (olie b
sods )b b S slasl alie Sl bl y
(18-14) cul Lilaio (S35l
4o 3L pb 4y (5)%03 0 it iz (lol U1
pr by it abss U1 40l ((PCA) Lol
odd o3y L5 D g 4 S j> a8 39 oo plowil 38l
be S5 S (PCA) ol ! 56T el
o 03l ;3 iges G ool (slp &S canl )bl
Gl Gy, Su ol lipl UL casl YU sy
e e j9oee (2l )3 Lo STl (et S
Iy b yusie 5l (o9 Dl S Ly pusie cp
ol lial UL S Obsl acgeme SO
vaedd SIS gy pl - w5 (oo S8
SleMb! as gosre S ).)(C,g.yb uw) lols g
g b cals jolol o ly SleMbl bgy cpl 55 .Cuwl

&

S5 4l g Sy

o Jobo gl (595t 095 o gyl
syt glSles (I & diua pas 8
wvas b gla Jobo pled 5 ©2les 53 At
by ol 51 25,00 by gyl . (847) wls s
2led ¢ @ly o b oS5 ples anlp (b ool
¢ paasS pt glo Jsho ol 3 o col gunl B
P R T T N KW
&b ¢ By plai ol o il glgl 5 00
ol 51 0 (9) ol (So3glynsid g (sl g g ¢
Wl ol b Jol S Sl gy o
o 9 (Swegon o gy b Joke g5 93 adlllae
allas & Suogliyy Canl (Slojsilen sl Ul
ol pasuie (loj Su 3 9 Jobw S )3 & potiy
L poSgn daw > Gl & o 35l (o0 9 (o
5T 5050 sany 9 5yhe Sl 5 SiSS S8
095 9o lo J5 1 JSs . co5 I E (Seegtigy
o956k Amd (o L |y Comsgyinl 5 o3kt Jobo
Slosgilys Ko J5 3067 cslo 38 5 ootz
Gl SaogBigpn sla o3l JJUT 3905 ol 5 1y
o 3 45 b €yt Cal 0350 il Glizal
sz bl gl Ul el wd S g0 I3l 6y
Joted (Seeggn s Mz gla oy 3 ) 0 pite
52 0989y sl J5 adlas ol )3 el 03903
progenesis same spot 158l s 5 ;1 eslatw! b (six
2ol s S s o wm S L8 LT 5 )s
LS 09,5 9 duolie . canl oas ool lis 2 JSUs
ol odnlie 09,5 93 ) gy ahis 774 &5 5 1>
Ol zdaw )0 09)5 50 sl U5 o dwolis &S ol
D9l g ot (g b ool colse (asgn
ool o) Sy e gl sl 50 BB 5 ol
o 5 ol e ) (g Sl el pled &S
g

5l eslausl L progenesis same spot 133l ¢
2B oBn an abge Sten U1 Uiy,
camd o8 3T 5y 1y o ] Gl e el
Wd gt Sy &S ol gy & sk

o £l o rolie (o b Wgd 0 s


https://sjimu.medilam.ac.ir/article-1-953-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-22 ]

OhEan § (31glb (,308) (ab1s — ... Jolw Jala3 sla 031 JWGT ys (Lol addgs JWGT) (b pe Yol SRS @

5 423 518 byl 090 1) i ads il gl
(19)1les e 1 031> degasze 45 39240 OULliErS

sl polai » sam 4w PCA
3290 Sl diges NS olulid Cur (Seegyy
Al Y09y Do (oo o3l 0l dsgesme Sy
A a8 )S )5 a4y Calisee 00y dsgazme 90 Cax (5
oge paw 5l diges O 5l JSite (gl o3l acgesme
c8lyd 35S0 &S ol (hge pyw digel D g s
Bgei 4 ola o3> Jolis pgd 03l dcgasme .Aidgs 03,
@ Mo olat) oae wiges 4 g Wl (golad oad
Bge hg) ol SeS Loy (Sogn pé (glogal
90 2 % dee b dged b WIS ol &
il e b ol ojlal g Bad gam 93 J5 095
om0 d93ge sl Cgld Jotue (gm0 sl
5 g pyw 0> degesme 93 » gl b OIS
.(20)3,5 I olwlid dy5e Sl (slogad

Goldd )5 1) doms ol ol oo IS sk 4
2 Syl g (ol Joho 09,5 93 o 6y (me
gaw > Ol ol 9 30 3929 Jobo les a0,
b oga> g b g ole Glll g Glals' b (Josle
oo e e Gl 1) 098 b T D Bl
vz bl lazdbl b JoSle maw 53 |y lyuss
LT 5 (Sran JUT L Ky oM i (g 0yt
slagS g w38 a4 Lol adse
g a1y 298 L9 le e bl & Sgn
Glolis gy & Wb ol e b adgs
Sglon Syme m g el JoSle il
whss gp sl uign ded b pasule 4 Sl
PR SregishypSel oy bwg b &S cul
igd Cuogh (e
Sl

1391-1- 55 |y Slisios b Juols adllias 3
Sbgmiils dimgly diseS Loy 45 Cusl 96-8969
035 Cagal (g Ared Sy pgle olRisly
pole ol (wSeegligy Clidod Syl cul
SfSen ojgn 2l )3 & ey el Sy
20,5 (oo )WL Al

P b gl S e ol plile gl
SSw d |y ol il g add YU ol I cleMb)
linl T cads > 5,8 by ool 3 oly e
b 0 g A8 e adS ) b odly oy byl Lol
5T g oyton )3 (SIS Stles Cuasd &S
SleMbl LT ey degps Hlpl SO Lol gl
ol sl zals oS canl ol o] K05 Coje
o plul Cledbl 1 ool Hlade ol cand I e
4 5 Cuol b odly 05 4 Lol Gaa g0 p0
drg dyp0 OleMbl ouiS atwd gy S e
(4-1) s
G X e edly 5 (oL sleoy S PCA
o Lacl Susly, PCA LT s o)y (SeogiSg
il gam o ol |y Sy Sy LB > angs
o4 gl S0 4 Sop bla oS il ()l
On 2 1y E95 SeegSon > S As NS
22 pglacl 5 A8 gah atwd Wilg o 0ol degesre
Gl 85 8 b . e gtk i 1y aid
Abg Wlgi 0 0,5 48 oolawl 350 03l I Jglase
oS wan lis g wled pastde 35 1) 45 e
oy oy S Glbl 68 S sla dges dod
SWP pr 4 b oAl A g NpS e )8
2 sle gy oSl 5 5 4 S5 g0 e s
OSgn Sl cpl S0l g amd (oo (LS ) 095 9
G A s Cuw S 4 bl & ol
Sy PCA Uik )L s oa b oy oS yie
03> g 3,15 dgng 03l y> sOUtliEr zua &S ol oy
2 sl odd suadgs bl bl Gb
i)l cax PCA Sl 55 (60505 (Sieggpy addllae
Sl dses  ded dg ol odlaiwl 3 dcgesre
Dy $ Glbl s >sly ysb 4 N.meningitidis
@ g adgd g &5 o diges g MBS I8
g g 0l (g ddgd (Eglan ovas 4w by
oS Ll 51 ol alold () aing i3 55,1058 b WS o
aS ol o i g i8S )8 Wdgy ol (Ml Adg>
039 glaiie oS 93 5l &S b ool Cuple 4 4 gi by
Ohgy ilodds Sl sla adgs Wl 0 PCACW


https://sjimu.medilam.ac.ir/article-1-953-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-22 ]

91 pBs) «@)les d)Ladd @Iy 0)9)

ol (b)) eolc al8ilsls (alc alas

References

1-Abdi H, Williams LJ.
component  analysis.
2010;2: 433-59.
2-Jolliffe I.T. Principal Component
Analysis. 2nd ed. Springer:NY; 2002. P.48-
28.

3-Miranda AA, Le-Borgne YA, Bontempi
G. New routes from minimal approximation
error to principal components. Neural
Processing Letters:Springer; 2008.

4-Urfer W, Grzegorczyk M, Jung K. study,
a protocol on image acquisition has also
been included. Proteomics 2006;6: 48-55.
5-Harrington BP, Vieira EN, Espinoza J,
Nien JK, Romero R, Yergey AL. Analysis
of variance—principal component analysis:
A soft tool for proteomic discovery.
Analytica Chimica Acta 2005; 544:118-27.
6-Patterson SD, Aebersold RH. Proteomics:
the first decade and beyond. Nature Genet
2003; 33: 311-23.

7- Song H, Stevens CF, Gage FH. Astroglia
induce neurogenesis from adult neural stem
cells. Nature 2002:417:29-32.

8- Stevens CF. Astrocytes trigger
maturation of neural stem cells. Howard
Hughes Med Inst News 2002:312:22-27.

9- Mckay R. Stem cell in the central
nervous ystem. Science 1997:276: 66-71.
10-Bishop CM, Tipping M E A
hierarchical latent variable model for data
visualization. IEEE 1998:20: 281-293.

11- Song H, Stevens C. Neural stem cells
from adult hippocampus develop essential
properties of functional CNS neurons.
Nature Neurosci 2002:5: 438-45.

12-Brad ford, MM. A rapid and sensitive
method for quantitation of microgram
quantities of protein utilizing the princil of
protein. Analyt Biochem 1976:72: 248-54.
13-Zhou G, Hongmei L, Decamp D. 2D
differential in-gel electrophoresis for the
identification of esophageal scans cell
cancer-specific protein markers. Mol Cell
Proteomics 2002; 1: 117-23.

Principal
Comput  Statist

14-O’Gorman M, Beauvallet C. An
investigation into Crohn’s disease using the
progenesis same spots analysis platform.
Nonlinear Dynamics, Newcastle-upon-
Tyne, UK, Institut National de Recherche
Agronomique  (INRA),  Jouy-en-Josas,
France, Hopital Saint-Antoine, Paris,
France.

15-Bedon F, Villar E, Vincent D, Dupuy
JW, Lomenech AM, Mabialangoma A, et
al. Proteomic plasticity of two Eucalyptus
genotypes under contrasted water regimes
in the field. Plant Cell Environ
2012;35:790-805.

16-Bieche C, de Lamballerie M, Chevret D,
Federighi M, Tresse O. Dynamic proteome
changes in Campylobacter jejuni 81-176
after high pressure shock and subsequent
recovery. J Proteomics 20122;75:1144-56.
17-Brunelli L, Campagna R, Airoldi L,
Cauli O, Llansola M, Boix J, et al.
Exploratory investigation on nitro- and
phospho-proteome cerebellum changes in
hyperammonemia and hepatic
encephalopathy rat models. Metab Brain
Dis 2012;27:37-49.

18-Chan K, Casjens S, Parveen N.
Detection of Established Virulence Genes
and Plasmids To Differentiate Borrelia
burgdorferi ~ Strains.  Infect  Immun
2012;80:1519-29.

19-Lancashire L, Schmid O, Shah H, Ball
G. Classification of bacterial species from
proteomic data using combinatorial
approaches incorporating artificial neural
networks, cluster analysis and principal
components analysis.
Bioinformatics 2005; 21:2191-9.

20-Emilio Marengo et al. Application of
Three-Way Principal Component Analysis
to the Evaluation of Two-Dimensional
Maps in Proteomics, J Proteome Res
2003;2 : 351-60.


https://sjimu.medilam.ac.ir/article-1-953-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-22 ]

OhEan § (31glb (,308) (ab1s — ... Jolw Jala3 sla 031 JWGT ys (Lol addgs JWGT) (b pe Yol SRS @

- Application of Non Linear Statistics (Principal
Component Analysis) in Data Analysis of
Differentiation Stem Cell to Astrocyte
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Abstract

Introduction: The combination of univariate
and multivariate statistics can identify
significant biological changes in protein
expression between experimental groups.

One of the most common statistical
methods that help to analyze two-
dimensional gel electrophoresis is the
principal component analysis (PCA). In this
study, the differentiation of stem cells to
astrocytes studied by proteomics and cell
protecome of two groups were analyzed
through PCA method by an appropriate
statistical software.

Matherials & Methods: Bone marrow
aspirates was prepared from healthy donors
and the mononuclear cells were isolated.
Cells were incubated in 10% DMEM with
low glucose, glutamine, streptomycin and
penicillin in CO2 5% and moisture 98% at
37°C. For differentiation of these cells into
astrocytes, cells exposed to retinoic acid,
cAMP, PGF, PDGF, NGF. Stem cells and

astrocyte cell proteom were extracted and
separated by two dimensional
electrophoresis. The gels were stained using
silver staining and the scanned gels were
analyzed by using of bioinformatics
analysis software.

Accepted: )

Findings: Bioinformatics and statistical
analysis of two-dimensional gel
electrophoresis technique revealed that 774
protein spots were detected in the two
groups.  Comparisons between groups
suggested that the expression of new
proteins and the silencing of certain
proteins in the signaling pathway of cell
differentiation have been accoplished.
Clustering analysis, divided the expressed
proteins into three main clusters indicating
that there were clusters of proteins with
similar expression could provide similar
performance in terms of testing or
biological activity in the biochemical
pathways.

Discusion & Conclusion: PCA analysis
confirmed the clustering results showed that
the protein has been classified according to
the test conditions. Finally, we concluded
that the differentiation makes a significant
change in the level of expression of the
proteome and  statistical analysis like
clustering and PCA can be considered as a
good indicator of the protein expression
changes.

Keywords: Proteomics, Principal
components analysis, Astrocytes
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