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Abstract

Completion of the human genome project revealed that the molecular mechanisms of cellular
responses to different situations cannot be predicted from the sequence of their genes. Hence, most
biological researches are focused on the roles of proteins which are much more challenging tasks. Omics
technologies, instead of analyzing individual components of an organism by conventional biochemical
methods such as the function of a gene, protein or biochemical reaction, study all the components and
their interactions within a global site. In the past two decades, omics technologies have been used as
efficient and powerful tools in almost all aspects of clinical and pharmaceutical researches, including
biomarker discovery, drug target discovery, evaluation of the efficacy of drugs, safety assessment, and
personalized medicine. In this article, omics technologies such as genomics, transcriptomics, proteomics
and metabolomics, and their advances are reviewed and their applications in clinical and pharmaceutical

researches, particularly in the areas of drug targets, biomarkers, and personalized medicine are discussed.

Keywords: proteomics, genomics, metabolomics, biomarker, personalized medicine, Omics

J Mazandaran Univ Med Sci 2018; 28 (161):166- 184 (Persian).

166


http://jmums.mazums.ac.ir/article-1-10440-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-15]

o)l (— S} yee—L calS__Hilsa_L o

(194 -IAK) 1BV Jln slyd 191 oylads @it § Gy 0)9s

52913 ~ iU Olésias ja lo yuSyol jiai

' )i BT
" Sl ooy sihuao

23S
S0 (o 1y e Lol 13 53 Iad gl 5155 (58U 0 0dlSn 47 b adeiin Ol p 555 035 Oy OLL &0 b
Fbm S35t 395 555 F s Sl Ras5 ST S a8 s 5358 0 8 b 0T sl 05 Iy (55
Sl S5 S5 o 54 o (Sl ) b oSl el 0 S aze b 05 OY gaames 25 i 301 3l Sl
o4 OT (ol (EST5 L 5 0502 05 &S5 3 Shae Lile ¢ gland s Jsame la ) o b 3l 51 5
Lo oSal (sla 55T o9 cadd® ans 53 55305 o0 0K K 3 KuSS (505 s OT blize i1 5 1l aan
Lol (it il gbl enls Ooda CatS ¢ mes ) SOl (a8 e Sl e gl 5 b Slides slaaia aca 5o
andlan pl Llas 515 oslial 3 40 diad )l 5 T, (sla 1l o|yq@§;ﬁ),)uyr4& ¢ sos)
3 S 555 S g S 5 e oS5535 O o8 Sl S 65T B 02 g Sla L 5 B me 4 1o
402913 (b Sliions 53 Sl pske (Glas 2587 (55 g ST i 532587 4 e 5 3315 (o0 S0l

35 dal s oyl abed (S 5 (6olew i) Sl SO g als Coltal (S (la 4o 45 059

mg:‘“gé”ff“é:“}i‘;)L‘}:f‘wg:ﬂﬂ}ft“mgr“yj‘mgfﬂﬁﬁ. :6)*156[&5)',

4o i

Ol p 535 35 JoroSS L (DAL ol D3 g2 50
23 Le Jgb 5L,y Sy Ssn qudlSs &8 A aints
T sl 03 (I 555 51 015 (oo 1) e Lol
SLa a1 S e s 5308 0 S s
A Dl ¢ 850 S95 2 5 ) 085 51 1B )
ez 3l ods 55 0z s 05 2R o S
$las Shee Lo 05 (oo 5555 0a 553 4 015 (o0
s La 0T 5is oa s 05 OV s o lad s
5 o oS glad slpe 555 b OT 36 S8

(5038 o)Ll ST g0 J 28715 (b ] silie

Email: tavirani@sbmu.ac.ir

Sy slatasim Wl BY 03 =l 5l

55,5 i )3 6ol sla (65T 5 el b
Jlw 3 Ll o555 Jol8™ JI g Hlesit .ol 03 5 OIS
G Ol p 535 (Ml o g S a5 Yo o¥
abdsﬁ&gou@@)u,;w@uw
1905 S Hlsen e s 65, Dlides sl = )
ok ST (S oy Slidios 53 05 13 019
sl (s e 255 1,8 09 53 (V)3 5
bole G lse 4 s Sledbl gl J S sas STle
s oo o, Shas olulid 53 0liS 5 guou

FY S (g g (Kl oS iy 53 Ot (S5 ¢ el O ¢ 2 25 1015 — 2L (S8k0u00 1 giamo S0

O Ol g e (S5 psle ol S 5 318 (6l (Slony Dl S 50 (Ol il by 45aS (63 2l oS 555 1 ol (6,573
Ol Ol ¢ g e (K55 psle oKl ¢ (Sl 0S5 ¢ oS 55 5 Dlidioed S e e3leal Y

AP/ L s gl '@)L?

WAF/B/YD : Sldol g ol b WAZIO/NA : 28l 53 s s6

1V 1QY sls)a ¢ &) oyladds cediian § Cuny 5)9s

ohdjls Ak eolc sl alss


http://jmums.mazums.ac.ir/article-1-10440-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-15]

20 —(3b O(EAEAT )y Lo uSye) G

Glresls JoalS IUT a5l 1) Le ¢Sl y 5l 5
Il s S sk il os, S Sal €
ol JolS 5 AT S s ¢ pitioms 35 1 5l
o e gl o s 5l (S5 T3 e &
RNA DNA 455 55,5 ¢ b i 51 It 0y
A3 )13 g 250 b Sl 5 5
o sm Olas 1) (oSl ke 015 o LT nl L
Jos 5 42 (gl s Sl o8 8 L Sl
SLa i) b 3l el &G (sl 65 G
L5 ontis 5 005 65 3 Slas il ¢ plasdi s  gons
Sl g ol aan 40 OT glasd g 25T
15 e O S s a6y 0T Jlize
Gl onls 5SS JalSS odms olis WSl 2l
S S Gos b Dl o Bl Sl e
033,81 35 n 458 Jai 3 patem gl S
o Sl 0l5 n s e3sly b, 8l 5l sl sl
s 4y oSl pliie 53 a1 gl o3l (T
laosls IS 5 5b an lod s oslizul 1B s s
LS o o 5 1) (S S8 e Cales oSl
sk oy i SLedbl Al s ol S
SLa LT 31 oy (5 A8 1)) DS o 4 b s
Al e sl SNl La 0sls (S5 La ) 5l 5
S s 3 058l (la Coda ¢ paitS f) SSLES
S s s G T il s 4y IS
o an Laosls 3315 1 (sl g slaslpl 51 S0
Ulg e 550 dKs sl Sl i (glresls
b @ baulsy 5 i g w0 1) (sl iz glaesls
S ys gl S 1y o5 Shes Calises la J S50
(sl (G5 6 o s p i 3 ) Aul el
ol e e esls oSSl Lol Jb s sl KT
5 S o 3L (ST Dliie 53 ege B
=5 Slaesls 5 LagT s La b Sl ) il o
(o Soal gloosls Sl eslizal b eopl ol il o uSCl
dn e LSl ¢ S0 S sl s oL

ol S 55" s 0518 S s 55 ! )
Ak "-omics” 5 "-ome” Wy Lo SIS
ngtﬁjjﬁuﬂ‘krgtﬁj_ﬁjﬂ‘wg:ﬂﬁjg_mé\j
;\_?%tuifu”;,;wiﬁ%},wgﬂ;ﬁ
5 S S8 sl o ol g sl g 0
;)}_,:L;uuzj)d‘_;b)umumfv_{
j,}_;),&sm_gj)_u,\_;suu,iz_ﬂtf,u,“;m‘
e b — s 55 BT 5Ly S 5 s
dm@bﬁﬁjcl?é:lﬁéhfj)c@ﬁ
LS o 5 8,50 sla el o3 ola osls
sl gilu Jds 5 Sl 4l g slayl ! 1 oslizul
6uo€~a\_f_}um§;_ﬁ‘4§.35)‘5ﬂ)w‘ Lg_;}::ﬁlf
2 Sl ST e 5 s T 3 e 1 (g)leks
OIS sl
):aﬁﬁgo)u\w_cJ:crj_ijb_éij:
Slidss 5o b 0T glas 8 4 cmg:,al LgLALg))TQé
l_34_.....1\.2.n).> ..5)‘} °)l—‘;‘HL§)\—"‘ﬁ)b‘5@M—f
5 Sl U a5 5 o Sl 5 p g5 03 28
LS‘f‘)u;iL"J’”)qu‘r“‘ﬁ‘)ﬁ&:‘Cﬂﬁ
%AMC@MJL::.G‘)Q_&}JL\J‘.\_&\@L;
S 5 ST i 13 el b3l s el
Syl s Olays 5 oDl S ol S5 50
Sdie WSl lag,y 3T s (Il e 53 dins o
o b ablie SS80 o a8 e 5 03l (oo
G éf)_,_’ L’,I'Jl_?g‘_gﬁ_d\od_:q;ﬁ_ Lsuobb
S 38 3132 €55 Ol e any S5 sl 5
oMbl o 5 a5 5 oL L aS Sl a WSSl
c;;uo'uauu_uﬂ;\yu&ﬁ;@uk;\;;ﬁ
Jlo 5 o a3 g0 e s e 5 Sole LT
Sy 9l g 3315 5 o0 b W Ssl (slrosls (5 5 suslS”
5 Jlos 5 as B0 6l i la )
wsd8 Ju Y. B u.&_ul sl osls LTS s
}l_ﬂ:wg:_»:‘(a‘,_l;%._:fjjﬁ_w‘obj_{.ﬂ_?r.i\

1Y sls)d ¢ 1) a)Llaids @ik § Cuny 5)9s

ohjle (Al ok slEiily adlas VYA


http://jmums.mazums.ac.ir/article-1-10440-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-15]

15a g jgiue BT

5 g0 Slrl a3l lS as gazes oS5 LBl WSSl
‘_'J_ﬂ)b‘.:\.‘.M.}@)‘ﬁw}j})}ﬁbuﬂ%&):
(oS 35 S Lol 5l a—alllae
(o Sn I e ¢ oSen 55y ¢ oS st Sl 5
°5‘5°l§i\i)"}’.‘:‘“’.‘6‘j6¢5‘:‘§‘i‘};};)b,}:{
3 (www.ncbi.nIm.nih.gov/pubmed) PubMed

e 0T 550 U 5 ol ok oslizal SYGEe b 5L
aljo.am_gﬁi:a! ‘_gl.a‘_;”Tdé):.:ﬁy slls iy
o3 L )8 o)t SN i 5 A )b
23 05m4m i)l (I SLides 53 WSl
s sl KL s Colial (kS sladie )

L dal g o)l et S s len

Cell DNA

RNA

a0 AEE S5 g () SR
Sy bagyls Jas p-«w‘g-‘ (Solew = 05 SbLS,
Slal 51 (S5 355 45 ol ol oal b ot
ke Gla Sl IS gr (s (ol s
(S 553 5 5 S Sl 5 (S 55 Lo g
S Hsb Oles (atenn (lid Cons 5 Sl 5l 5
LU, gyl el odi asls OLES Y aylads 5 guad >
s KL (S5
T, 151K @ b nSCal caxsndS ans 53 5o
slagb bl oS oa s melor adllls 6l -
O RO PRLJ WE NG SR N P %
a1 S S s 05 K Sl S oa

Ll g e BLS ey b (I 5% o 5 Sl

Protein Metabolite

Rininformatins

v

Rininformatins

‘5«.'.'....:.«"5.«:\.'-..‘—"C,-w:_j)‘j_‘”h—@:ﬂibu:j:ﬁjbwg:ﬂéh(s)}Tyﬂ N osled pead

199 119V sl3)a « 1¢) s)ladd @lilaa g Cunyy 8)9s

ohdjls (S eolc oGSl alss


http://www.ncbi.nlm.nih.gov/pubmed
http://jmums.mazums.ac.ir/article-1-10440-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-15]

20 —(3b O(EAEAT )y Lo uSye) G

«(serial analysis of gene expression (SAGE))
Aza DNA w15 5 g sal= DNA slaal,T 5,
9330 e S s sl 03 2 yghe Sn
(S sl Dsmper (shasy ik Do g s
2 W358 bl oS 5555 Las6 5 eSn g5 en
e S5l shyls bl s 4 o (653
Slagmly ao oie 45T Conl 5550 0555 53 623 4
S 5555 a5 a1 4 (63,5 sl
31 4 gy 335 G b0 L5b K S adlllae
Oljmn 5 ot o 5 J e slng)ls nl ol co
Visscher (A IS’ o et in | oslicul 5550 595
S5 Ll o ey S LS
|, anthracycline-induced cardiotoxicity (ACT)
g5 OLS38 0T 53 s S 5,158 LSS S )
Laiss ;55 5 SLC28A3 (sls 0 45 (gsumte K55
ACT L LL_s,l ,5 (ABCC1 5 ABCB4 ABCB1)
35 Olless (plulis (ol ol (s a8 L plulis
(03,8 53 eslinal 3,40 b5t 5 me
sHandelsman L g b sl Koo g5 5ke o5l
oo S 5,5 eslimul 350 VAA L 5 i1, 00n
3 0l 1S o 53 515 S (3L 5 5l
534S Sl esls olid Slalllas 5 yls 5 4 g SU g
O ¥ ag> DLl j3 o35, 2 STL Cmen
S 31,5 e 5 V0 L5 48 5,05 355 0
au La0T aS” ol Gl 5 (1)l DLl las
s Lo e s O s (S05 558 slas Shes
Aty Osale 45503 S5 Ko 5350 aalllan
Sy 5l esleul L (primigenius Mammuthus)
PYrosequencing ¢SS s 31 ek (gle w5 O3 gand ol
02 IS B (s S S amex (IS el
s o S gile S e ) Olasl Gt o>
54545 545 oo oaliul Sl Slidsw 55 gles 1S
Sl s3 035, slaos S e B Gl sals
05 0L s 13 Oluis w0 oylal ¢S o) O]

Sl sle 55T 55
S

Sl Ol Shes 5 s 0 andlas WSs 535
(ol § 0 g 5 ok e lid e claasls )
Q\i&d\iﬁ‘\i&ﬂjwb&ébjagw|é§.:ﬂj
Gl ol s ol 105 sl S s 40 s |
35 dn g ag a5 diea La 5y o le sl 05
LS oo e |y O Calies Jlas!l 5 Jghor glaclad
a Ll 2B 0SEE Sliv Sap 50 oS ol e
L ke 51 st o) B 55 Olutia il (S50
55 Sl Jardly st ol allas 4 oS5 Ol 5
Sl G d o5l oSn 955 i 5> L Lilazstls
ijléiio%)::}?}néubjwwbgg
Ol Lo b5 SaS6 L ba05 al Joled 35 5 (o 55)
p555 3 Shee 5 slle ( g Sike @ 535055 00
adlan g ook ali ) S 05 S e anllaa
sl M€)|¢jjomg§g5¢uw|ﬂs,
(ol o La0j 51 eSS Jlesl Juls S| -yl
ol G 26 (S5 5 La0T Sl ooy oy
S 55 35 o0 O3Bl Loy 05 sla0s3 5 0
ug,ﬁyc@;\ba.\;;éuwtﬁumau
ez gl 53 0 YL o bl aan s ke
Lt 8 o dalgy 5 JolSS 511, 0laSTp5 5 48" oo J gt
bl oSn 55 Slidos « JS ) s bas . das o S |
S5 el (65 Shoe S 55 5 bl &K 55
S aw sl G 5 Jlis s bl
S S b s Sl e b g i UST Gla s
035k s S JLsay (iledde 5 o 2 Sla s
ol s on g el 4 bl sl ol L
L ot 4o iliten s o go 055 M5 0 L OT
el 4 5 5y sn e oglize Ll 5 53 05 Ol sla I
PS5 S50 5 053 Skes (53 Sas S5
Sy sl g 5 anlyT 5, LS (on o g 1 OT

05 0k (Jb e T (6l oSn 535 Sl 00 5 e

1MV sls)d ¢ 1) a)Llaids @i § Cuny 5)9s

ohjle (Al ek oGRSl dlas Ve


http://jmums.mazums.ac.ir/article-1-10440-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-15]

||5.nﬂ: g jg9un I.IT

SNl 03)5T Cowsas 5 S (51 5 g 50 S,
Al e 4315 5001 P g e 5 e st Sl
slaail s 5 g sal= DNA 1,15, S,y Jold oS
(MPSS) 5 «(10) SAGE «(YF) il 5 (545 52l 55 K1
(vl Massively Parallel Signature Signaling
s g 6l L LKl ¢SS RNA-Seq
(gL s Loy Sl edlial b a8 sl p gy Sl 5
Gere abamd 6 53 RNA lie 5 5 sl Sl (5 5 9o
Wl e om0 Sl 5 515 (W) s LS 1
a3 S Ll ) oles b Lo e b5 0Ly
o3lizl 3y g0 b (Sla s (gl &S 34, 0 s
23 La055 55 p s Sl s Ol e 4 3,8 13
05l pin &5 0l g6 4 15 o0 (AD) Jaul JT (65l
MAINLEL (5l ol ) sl Slis (S (gl
A6 Lol Gase i () S st Sl
A el L5 gn () e o) ASLa (b 35tk
Bl sl bl bl el paseis ol )
dwlie U aS’ JUs 55 05 o 0 Olej Csluos 31 i
obaz Ol 015 o olears Il 3131 5 STl 5
iS5l e Cgr ) ola 4 bgy o L0
S5 03 S Sl 2 S s S
N g4l Lo oLulid Slagss 5 (1) padd

ol 0l o1 sl glad she 5 IO

K
o Lal sl Wilkins Lw g 5L 05555 o3ls
b b g &G Lo 5 0k Ol gla i S 4
SSen s (0S4 5 S5 ol Sl s ol
ot p s 335 o 4 5y aalllne o
5 )3 SO Ol o s a Lay
0378 ol 53 L b b 0T (28 0n
S wyls L3 P53, S35 305 Jalse (vl
o p s S 5 L p 555 Jelos b (S sl 1o

S5 1l 35 DNA J1p5 55 ;o5 68 zn 05k
Wl 355 el 53 (S5 ) D el LT
bl (g5l KaT DNA JIs 5 osdle OT Coua
Ll I8 56 05 s Shes s ol o SKae Sl S55
o 5 ilSn iy b 015 o0 ) (S5 () Sl
Sz 53 oy Ol i OPHDNAD sMie ::JS
S OV RNA o145 09)0 e 71551 10)0 2
3, Ses i oUlg &K a a5 () gl  adile sl
SLaE 500 |y (ool Ll b 36 ot 05
ozl Calizes GO w53 QLEEE 5 Joe (g3dne

(YW-Y. ):J‘J S>3 LA}.DM 9039y codne QUQJM

S Sl
Slad 5 o plad 5 glics sazee p 52 Sl 5
%5 stRNA dRNA mMRNA «__L> jI RNA
=4S Sl Jshu 53 55 90 0SS L6 LRNA
F= ol b Ll 8 S o p 55 S
Cod sk o p st Sl 7 R3Oy 05 el
Oy Lol Sl s dle jsba oS Cul Sa05 50
o 1y 0T o MRNACS 555 cosdle 4o .5l o
DNA o5 5l lasT RNA I das o 13 36
g 9 ol 0l s 535 0T (639, 5 45 el
Sl 05 0Ly Sl ad o G I RNA G s 5595
b5 Oll slad gl aon 53 0L 2555 42 ST ey 0
calize glad sl Lol 315 5 4o 5 05 ) Sils g 90 sl
Ll S e Ol ) i) 5l (S sline (slaas gezes
1S e s Sl 031 oSS S I DL
oy b el 0S5 Ol lulid Cgor Gien
Sl o 355 48T LSS UL ST 05 005
)wﬂc@pouﬁm.g;n 05 0T Izl 5 Shes
Sl gor go Gl sho 1 p sty Sl 5 Cialies 15 alin
> Shes il W15 o lon b @Il Sl 55 0
s Shes 1 (6 20 &5 )3 L5 S e | p 535
el Jlm 5 T s @ Calides sl b s

1V 189V slna « 14 s)laid (el § Cunyy 8)9s

ohdjls Ak eolc sl alss


http://jmums.mazums.ac.ir/article-1-10440-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-15]

20 —(3b O(EAEAT )y Lo uSye) G

-y
.*_’ = Genome
\ 20000 Genes

Transcriptome N
100000 Transcripts Y,
K R
v 'y
AT
!h '

4‘ "!’
, 5 755 'O |
,:3 "’g&f&g
Protcome

1000000 proteins

53 3V o esSan S 5 055 15 Ooss Y esled g
6})&}};@&;4{057""33»):6&3 RBinh Lulm:\r}.vj
Vovnan ;)_b-):‘xf:_,fu@o:j;ﬁ@):)l::ﬁjaulc_,}j

O G b Aol 555 0 sl Lol L3l 2bls 5y Sy,
3Ny Sl 51 (AU L5 (o0 47355 (0 03] padd b (551

AL daz 5

OLwilpsSg 5 059 cOlwsl p 555 059 s 31 Ay

G o Ol p s JolS aski g ) she 4 (HPP)
03 5 3 53 SIS Sl eslinul b malr 3
col_m;\p_i:,ﬁ. 039 mwl ol 1k 5eb I
OLuil 55 g0 4o o 53 033b355 5 (das las )8
053 ol o 2013 (S 5 Sk e )
sl psde e s los 28 LMl Al 5 e
elie (sla S le 03 503 Iy 5o 5 4l gl B (g5l s
L5 (5 pn B Caltee (516 le gLl 51
Lagols D151 LS € 015 o0 035 0l ik S A5
Slagls a8 3 508 o 1 Oy S sk (555
Olslo (F1) 505 (B e 5 ol 1) (55 550 5 Lt
o ol as YoV o Jlw 55 (HUPO) Sluil e s
Lot iy a5 L Ol p 55 5 4055 45 S Ao
Ogopad (S 555 SLES PSS 53 0l bl 5]
Lol s m 5Mlp1s 4 (oS (o (i b
n (6 a3 e 5 g 5 L sl (5T ST L

.(\cb&\c))ﬁ M‘f

Ol i (glize ol cana 5 T, s MRNA
N 5 9 5 s s S8 o 9 e 5 )

X 09k 5 ol male l)ls 457 0 5 M
S35 ia 5 bgs G153 Lo 5 s el Il S5 s
(s Lol 8 5 S (s (2B g 4
el Sglite Il &K 53 T lie § oS 5 5
03535 A SNl b oS g5 5 5 53 > (b
Sl p s O p o p S o p S et
Wt 555 a0 5555 05 5 0555 5 S 5
st 390 WL 0555 5 5 (65 se 055

o 3T 0Ll p 55 (gloeds 2 Oy OLL 0 L
o Jol el el SLET (a5 13 e i
T Sppds &S Cuol g bas)lls A5 o3
S 588 Jo 53 kS a5 0T el 5 sk S
S A ok Wl B 5 Ly 5T 3 e b
o lolis 0Ll 5 5o 50 <SG DNA la I s S
LS 2l Insilco sls o, b1, ol o
Ol 5 Le 053550 53 SNl o335 & I s
pdeaT s DM ol Ll 033 8 a0l 3 10T
s S (s3I0 4 sl o (al>' Saesls wile a5
S 5 JalST gbas 1) 05 Jes 5 adbs oS

o3 33 Ly 5 3550 55 (SHI Hs ol Il 5
039 534S Sldl S g 0l SUS O Y
lmosls bl syls 59 (sl ol CJJm (:yj
O3 YAFE 550> 53 (NEXIPIOL o315 oLSGL 45 54 40
SVl 5 sl o 255 el 236 eBalesT o
‘ijrmﬁ‘;;w%y,;@f)wal;W\uoT
sy d g 53 555 S NS Je s iy
L3 opl 3 o slowl  Sea g5 5 (5ldb (Fr FY)
835 (s g O gkee S5 U 5 Cand 5L 5l
Syl gl il DNA S 56 ol oS 555
3 Dy (2L oln 5 Calides a5 )
S35k YN 5 0 Ol 4 (Kiww & 4ax
Y oyles p guad) ASL o 3405

119V 3l3)d ¢ 1) s)laidd (@l § Cunyy 3)9s

ohijle (Sl ok slEibily alas \Vp


http://jmums.mazums.ac.ir/article-1-10440-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-15]

15a g jgiue BT

3350535 Sl 4Bl wn 5 Cadies Uik
i b —(sdm 33 SIS 5l S (PP ks
—abe S 5les S= (s 53 55585 S 00 o
b= sa 5555 A 5 OV e i b
534S dzr oLacSSS o 10OV o i
Gl i, ol HUS 5 bss e oalital WSa gy
o Sl (o (i b (e Sl i
3 SELDI «(0) ICAT (%) SILAC (o) iTRAQ
034 Lyls s - 09) s I8 6L O 9y s i,
S 353 5, O g o 0Vl (I oSn 55
5 S pade a5 (g Ao slaod]
03 5 JB sl sl 5 Ll aajfv.a»\)é )
calbj_wutajjs.g_m\osj_fv\_gjmgu>3>
9 S ‘c\—éﬁ 355 b paskeis Lo s
5 9 «@v) cathepsin B asbe O o U Lo s
S 9 @O PB2 5 g 1 (M) 27 Syl S b
S olns (8 i dho by )5 L Jas s
ez 1) pfetin 4«5 )HPA/SAA/K-10/GA-HAS
oSl sual (gladiw ;5 ugi o~ 915 dmn g ol ol
S5 Ll S 555 (63255 (slaal
(o 3013 Ooldal i ylzel 5 iS5 Al g e
Sl Sladons 5 lidoas S )l o ilSs
oo a5 0 aST-0T 516705 55 oo e3lizul 5515
Osopar Slamaz 5l omy Ol ek 5l e 5 )
e (g e 0D 5SS 5 0Dl i
(S 55 5 hnd GLaala 5 Glls Sn g5
537 0Dy g B gr o8 oS 555 5 SIS
05 Ol A 31 o & (S5 slaair on
508 5 e (e ¢ shos iy (o] e ¢ Sl
59 Qe sied (a3 55 INe 5 AS o (o
© Ol slassbay 5 ol 4 amte Sl (Sas
58 ;T 5 (o slasslen «abs Ol w0
P3N 5 mals Sl 55 Sie 555 5 kb 1B
b s oSy o g iS5 plald dagg)len

¢S Jil plals ol P55 0580 sl o
s eSS OV a gl (g e
elolis il o 5 5,05 Jols (gl Ooltal (o
3 S Sl planil 55 2 Gl o sl
3T b 3l ealizal Ly 3L 53 a5 5 (6,5 ) 3 e
las gorms gLalid 5 (0oL ST 5 o2 (i (b
3 a8 Ll 05 a3l eds a8 Gl 3550 Sl
nsSNPs s (Alternative splicing) — slue sla il o
(non synonymous single nucleotide polymorphisms)
w,_ﬁ};n‘ (Sl 059 o=l o (FAEL s
Sl 5iS Ols g 5305 S ¥ ol pen & i 8
YY s Lhrjj}»};.u\}‘ou\immﬁojjﬁ: ol s ol
Ol 2l glay 528 ades Sl oS5 cnl 55 ol 58
i (5 s ¢ e g sl UL U 2l (S5 T
Lk ‘Jy,‘i'»“ WK oK 505 )i o sy
(S a5 i s aalllas JLs s
5 psisasS S0 S en b s Al (K
S o anllan p 35505 STV S50 e 5 ST
25=5) AS (o aslllan Y g5 S S5 O
oyl

Chr. 12,
Thailand

Chromosome-Centric
Human Proteome

Project Chr. 19 §

AN

eAustralia & New Zealand
{_)lj_‘ oLl r}ﬁ’)j; GLQ? aj)];).:féb LthﬂfO)h&j_,d

aHong Kong China, India, Taiwan, Thailand
.(vwvw.c-hpp.org) Y (:)}A}; (\ﬂjﬁ nj}ﬁ. rbu‘ J}:..M

+China, India, Norway, USA, Sweden
M., Mitochondria
HQ: Yonsei Proteome Research Center, Seoul, Korea

3035l Ao lags ;5T 53 &bk b Obe jen

Sadn) 33 o s (Ko 455 50 50 o (i b

VI 1RV sls)d ¢ &) o)ledds «elidan § Cuny 5)9s

ohdjls Ak eolc sl alss


http://jmums.mazums.ac.ir/article-1-10440-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-15]

20 —(3b O(EAEAT )y Lo uSye) G

(s G 53 55 50 SlaS plis plad I (glas gazes
S il L s s LR OLE Sl il
Uy (V)L Jsho adnT 3 olg Y guams
s i b e (S 5l S s ecblie
GlassT o oo miw a8 315 5ley S
Slidss ) Laosls s oSin o plie G 5 =l
Ll s coow Lacd plie o, 8 o5l Juls (S ke
o Azl b 3 il e Sa e ol
&l PLS 5PCA wile o )bl (slaaals y 5 S adeis
e b g 4t ublise (il sbaesls SJUT
Lo s 3 I S ol o s 53 gt 2
SIFG (S5 I 53 Jolse B8 J 50 9k o
Lacd plie 55 Sl slowl el Jolge s L
GNP Sy edins DU p e ol 35 o0
S Pl s Al e Sl e SIS L
S AW e e is «v%)wuﬁ 3 Ay
(A3 55 eslizl IS0 wlis o
Yord o b ) Kool STl
S e 5o )b LAY) LS slgii Clayton L s
Sl e (535 501> 311 85 ask &S Ll g e
55013 40 Gl el § 55 5 ST g (S ke
el Sy A Ol Calzses 5131 53 1y Ol s
Al o oS plin STyl e (slas )87 51 (S
Jds asdllas (¢l 5 4 bliae 3Ly 5, 51 Clayton
Gl 35 esliul b galinl 31 50 6AS Coe ganns
L Ol o 1 513 42 531 Genly oS 15 0L 51, ol
595 3 JB 03l S 5 e 535 (Gt WOT o e
J syl 52520 51 oy Ol 64T T Ol

.(/\")b)‘.) bﬁ) JoLJ)I

‘;izjg‘))un.gﬂ/‘;udj}/")é)j:{)g
e SOl e s s SCal

355 padeii pyghe 45 Lol s pdir 1y
03,5 ke 4y 1y Ol 5 0Ly a5 (plKa

La o Lo guast ols oot ololis o
L olos ot b Sl oleld 5 o aly i
o3 o dly i b lr gy (ol b Alls
Uy o s obaw 3l 81 (5 Juby
D 55 Sl e 53 oKn 55 5 1 pind Slllas
sGonzales (5o-#1) el 4 51 5 oslis_ul 3,5
O gy ) sind (Al &7 Wilosls OLES 59) 51 ) Ken
Ll g« NaCl cotransporter (NCC) ;5 A\ - o 5>
3L G 5lS (s olan (61 0L (S5 Cota
YOF o 53 503 O ey g oL S
3 Oenadls Sl oLl Ll s AQP2 s
3,8 15 eslimul 540 (s lew Ly, 5 oyl
Slaaas gl 53 55 s O gD 555K
(B sk (St (il ol Dsmrer
2,15 CS i g s s B (T g e
Lo 5 Sl Gl Jald (oSea SIS Dl
3ot T 5055 S slael K
Lo 5 9 e Ol 35S Ll s 5 0 3 Shes
S i e dlml T3 I b 55 el e
oz 30l (Kb“ 395 el 4 Dy se ) 3
e ol o LS e ¢SS (e b i Ly
s S wg y dobo 53 s 0S5 SE
cu_,.ﬁ\))fj‘)»wméuw&wwiv
oAJ:_MfQL’JUmJ_.;Eb J= s s ol J}Q}a
s e S (gl (8l (a5 S
Ol v Ao claghlaw ple 9 O adeis g
WOz Ol o 9 (V))odas oV ) 5 ((FIFA) iy

el ol plonl V) sl 3T Golew 5 (VDGS9 ,md

oS sl loe
ot S e s S e
S gl (pols job 4l S ke 4 by e
xS slacd e Jobs 5 S bt aalllas

RPN I 3 PG g PR PR P

119V sl3)d ¢ 1) s)laidd (@l § Cunyy 3)9s

ohdjle (i) eolc slEibily alas \Vie


http://jmums.mazums.ac.ir/article-1-10440-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-15]

||5.nﬂ: g jg9un I.IT

(WIS 05,8 L i lie 53 5 8 U sl
03 A S ) e Ol i dles 1 gla sl
ods S Y g Sy ez I la S
SUls N oo S5y 5 oSen 5 (Al
Oyl OLeys g gluanws ¢ gluls (ol glanlu o
Sla Sl (lald sl g, oLles S slml yeul 5]
e b s 53 558 S o gdle a5
563 5T GalT )l STl ball s, (e
Lo T plowil b LAY )dizas (6 0 5oL g (gl 5 IUT
Sl 03 0% a8 sladsle slis 0555 5 S35
J5 635 50585 /SN 3l eslimal U IS ol J gl
S S (F g g Ol &S Sl ol i
IS Gladshe b alin 5o JS& (uls oo L5
LS das e 0L \)mxﬁlﬁ@\ﬁ,; Jslu
v_fd)uﬁc;.\_&):b;;jwdfﬁtgucb&lﬁ
3 eSS 5 03y5T G s (S ls S

.(\-\)M\f@@jﬁ-LsLhd}lwcjﬂjﬁ)Ja}vJQ‘xﬁ’

ol Slidmr 5 by Sl
S ozl b g ls Slides o)
PSP n 5 oS35 5 e S g Sl fe S 5
Slas,ysT b Llodds sutaze (gla WSl 51 oS 5 o>
3y Sliiss slaiir aen 5 by ,5 oSl
PRSI W 3\ OS-E | B v S P N T S-L P P
Oy & il 5 or (et Sy 5 515 o peiilSs
Slalllas b 55 oslitul el yud 5 ds T, glayl 5l
3 (ot (IS oo et Sl
Jl87 6855 LSl S i S lids
548 e oal 5 ) Lasslen 550 glaanT b
s Lag,ls Jlezl Lsur-“‘:;&‘ 56l sla s
S5 S 5 Sen g dins e O 1 Ol
Sy5e Codn o iS 534S L gla WSl ol
Olojon 55k 4 T 5oy sla BT isd 8 15 oslicu

Sl o)ﬁjﬁ)i 4l 5 ol osls awslae b Ll g

oy " S g e SO o3l am 55 5 o
Ol o Aot g0 G 5 U illae (APl ol
Slule b 055 53 Sl (J 5 g0 Soles oS 0T
b Al e Sl gl e T L L (KO3
Sy ol Sn S s (ol b b 2 L
350 ol €55 Olays 40 0o Sl ()
a0 b JTell 5 S0 & 13,87 13 eslinad
Coolaist  Coaliom Gl ¢ paiets L6 a1,
2O (gslasl Llsd 5l tads g ol » Y
el IsSsn g 55 p Ll o SOLS DA LS,
CLals i ()3l S e b 55 RNA DNA
0355 Dl i) 53 58 ans 53 S (ool
oo 53 (st O1ys3 SLET iy e 3 5 &) 50
LS oSKn 55 45T sl ol sl
Lol el 03,87 (ke (S5 50 polasl STy 40 SLLs
Jslw G Slkes ooty oSo g5 1 Calg )3
3 La0T S oa ooy SLaeSoh oo o
ot ol 5 Sedlw 53 15 Gl ply sla e
5 S Ll s Ol gluls MAVAS
Lo g 53 St L La0T oS oa 5 (S
s L gl pal jleslanal b (g j odny
ST o i Sb i e 05,5 5 4
S Sl lin GIUT .l 48l 3 5o sl 55
L Llg e YU ST b S e sla o s 555 1
5 4w 5 3l oy S Ol ¥ Ole (6,8 051
SLa S5l s ¢ g 5 laayHly O gline JIC
QrADLS SLals ) (ooles Jsns 259 /Gy
O Ol (e b CSLS L Sl s
30053 ¢p e O goman odkomn (Sl at 5 )3 3 9 90
5 SLs A Osamen Lo len Sl dm 015 0 3L
L .Q0A)sls Lo i r\_i;n 5551, Oldass Ol
WY ol glas gamms c oSin 555 5 Sla bgy <SS
3 S0 m e sl L Bl s s Sl

Goslar ladds 55 (VAR ok i)l 8 S

VO 1MV sls)d ¢ 1¢) o)lauds «alidan § Cuny 5)9s

ohdjls Ak eolc sl alss


http://jmums.mazums.ac.ir/article-1-10440-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-15]

20 —(3b O(EAEAT )y Lo uSye) G

(S ol ) e oS 55 1SS 5
pLest Lan s 1 0Ly (sl lin 2T 5 pulis ol
S Ul 5 e 3,555 opl ol Jl= s bileds
s Ol ol gon 3l g0 51 AL &S 1y a5 5 5 Ol
34 3l oy Sl alllan 4 L5 (o0 i en
.(\\'):j‘:ﬁmﬁ}x—wﬂ)ﬁ:&fﬁﬁ
Sl s ELSen 5 5 all (e Olge o
Sl a0 ¥ o me 534S (g S L o ey
WO 15 5maT (b gualinl) S3L 0T Gl 5 som ool
asdllae 5y 50 1y Ui g (oS LIS 5 5 o dSSll
O 9 Sl Ol 45T sl OLS gl . Lsls ) 3
4735 J6 Ol 4 AK4 5 HSP6O (CA3 { o oa

OVl 05 S i 0l ] AS s

et (K gy 3 s Sl
Cod (S F 8 058 5 s ( S55 Jol s
PRSI RE g M@,\&ﬁ,)u JLasl Ly s
[ AT N e Y PP SR RGP - N
DS 533 slo &S 0lays (512 Y gone 0K 5
S S o )lse ol (San 4SS oy g 5l
s slaysaS plos 53 T, el 2 esBle A sl
Sl (6593 Olon ol ol 5515 &G (650 925 59
FSan 3 ol 0T sy omn 09 8 S (sl o
lin 803 sla) 588 Comar 5l 593 OT o
e L sl ails s idw 5L Ll
ks ol pls S ol gl (Sl e 1S
s 3y it b i 53 i 2 S
s e V8 L s Il s (S, e spde
L (K35 bLol 0Ll 5 05 e 47 Sl
il ()lay o g 5 513 (S5 o Sy o
(e SNP) (g5 2S5 &5 by s Sy 47 2l 0305
33 4 33 el e el 0T s sl
ol Gl s S (VNS S eslil
Oleys s e sl 5 Sl YV 05 (Ko j 55 Cedl

Loasts b olan b Jas e sLal3 J =8 0y 5
S allan U s S glukis 5 o S 2
S5 5 5 Slalllas I ol (sl slen (255 5
ANIS SLals 55 1) mg)ls Ooldal ul g
33 Lo st (111 56 g0 Dlalllae I o5 (sLad gl
O e T (ol 53 2a)ls Ooltal lulis e
25133525 (O s 5 (V100 5SSl
CLadslu p 555 5 Slamlin HUTL WSeasss
Lobs e slaintsn L5 o ol 4 olen 5 (b
Cnl S L 5 g 1 ol 5 s Ladeds |y (6l
AL g5l ane 5 Sl slesall ldal

¢S TROP2 45™ Wlesls olis ol , a5 Fong
SLas sLad sl Ol o sl 04l oty Sl
G Ol 4y s onl 45T 39, 00 sl 5
Olas b, Jbu 5T (55,05 Wy (5l Oota
(OV)3,8 15 eslizul 5 e

S 4 0313 0L He o 5l 51 (S o
15 o (23013 e s ol 51 5 AT
oo 5 il (S el gl o e,
&S s Jla Ye s s ralS 1 gyls b
o3litul (cwlid o 53 Sl (slas 5T 03 Sl 6 e
33015 Conn Oln Byl 8o 355508 55 Lo
SLols & o 5 LS 0 aitia |5 05 Ol 53 D ¥
sl LaOT ST oadlSe o855 5 05l (S5 p s
o S S b S5 S 5 53 s
P 1 lwla0S Ol 53 ok b ol o o sla 25T
WJlas Ol gmeds (VA3 58 o onlizal &1,T 55 53, )
S Hléw ou > T DNA s 2 S g0 ob
genotoxicity ;i (glal s ool San a5 ls
S5 Sledbl o odias Ol ST ol d S 5e)
SLaus S 555 1558 5 00O (s
Slaplad 215548 glardsn Gl e 5 Sl
NP AU s Qs gler sl s (oo

119V 3l3)d ¢ 1) s)laid (@l § Cunyy 3)9s

ohijle (Al ok slEibily alas \V¢


http://jmums.mazums.ac.ir/article-1-10440-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-15]

||5.nﬂ: g jg9un I.IT

S plzalay s 51 ad sl e 53 diw O o 4,
S0l Slard et SIS Azl 5 5 Lis S eslinal
OYVLS s i O O

Lo sy SN 1 La nSal o5l 3 0l 5o
(0555 0378 (S o Ol w28 i tass,
Sl G b S e slan 5 p 555 5 cp st Sl
ol 855 ol )3 glaosls A5 5 4,5y
S et s dsles ;S oal 5 5t 2505 5
(8 5 g lS (S5lwdin 5 &S5l 4l g sLa iz
ez 1 o )ls Dliiont )3 o NI ST5LET
(29013 Ce yomn (2t el 5 (o505 Oolal (aiST
(ST i b b Ol 5 5l el b5 s
s (5l S go a5 on 55 ety
b Cnd e oSl Dl ol )
L Gl el 457 i S (b 5 (o
Lo (olo S5 5l oy T3 51 JolS™ S5 ol
) S la Jo ol cba gl ozl (slaouslSe 5
ol I aST el Ol 5 Sl g
s Gl (VY 03 Sy 53 Cedl

References

1. Cavalli-Sforza LL. The Human Genome
Diversity Project: past, present and future.
Nat Rev Genet 2005; 6(4): 333-340.

2. Kandpal R, Saviola B, Felton J. The era of
‘omics unlimited. Biotechniques 2009; 46(5):
351-352, 354-355.

3. Safaei A, Rezaei Tavirani M, Arefi Oskouei
A, Zamanian Azodi M, Mohebbi SR, Nikzamir
AR. Protein-protein interaction network analysis
of cirrhosis liver disease. Gastroenterol
Hepatol Bed Bench 2016; 9(2): 114-123.

4. ZamanianAzodi M, Peyvandi H, Rostami-
Nejad M, Safaei A, Rostami K,Vafaee, R, et
al. Protein-protein interaction network of
celiac disease. Gastroenterol Hepatol Bed
Bench 2016; 9(4): 268-277.

e (S (LS L3 hles sl 1) sl
5 0Leys (adeii (63,8 ol (S iy Jold
s S ) m e S8 LSl Oy oL
Sy aa 53 Slided s sladle 53 035k 5
Ll 4 8 515 s | (S5l dom 5 350 it
YL 0= 5L 0lays js WSo g5 S Lo
3t OYM =19 Y iy pdS )T
L8 Qj.iia b olew 5 MMOW o (OW) 555 O35
O 5 S AL 5 6yl 5 Jle sl B
05 by sn gy 5 S35 plalis oo IS
SIS0 s mpn Sl YU 0551258 55 L OT
ool s ils Byl K55 03 0 5 )Lib s (slag i
Y S slas)ls L 0 )Lis Oleys 3l 15
g 05 53 L 2 g el (S5 G 6
SWaNg 013 5 (5 8 el (50 (5515
Sl 1 (Jor o Soo J e alllan o s 135K
S 55 e 5 s gledt Sl g
3 =S (Y)ASs 5wyl el O w1 Sl

Moo Ollay p o sLads god LT (sl 251

5. Meyfour A, Rezaie MT, Sadeghi MR. Common
Proteomic Technologies, Applications, and
their Limitations. Journal of Paramedical
Sciences .2013; 4:115-125

6. Yan SK, Liu RH, Jin HZ, Liu XR, Ye J, Shan
L, et al. "Omics" in pharmaceutical research:
overview,  applications ,challenges, and
future perspectives. Chin J Nat Med 2015;
13(1): 3-21.

7. Wang L. Pharmacogenomics: a systems
approach. Wiley Interdiscip Rev Syst Biol
Med 2010; 2(1): 3-22.

8. D'Alessandro A, Zolla L. Pharmacoproteomics:
a chess game on a protein field. Drug Discov
Today 2010; 15 (23-24): 1015-1023.

VY 1RV sls)d ¢ 1¢) o)ladds cedidan § Cuny 5)9s

ohdjls Ak eolc sl alss


http://jmums.mazums.ac.ir/article-1-10440-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-15]

20 —(3b O(EAEAT )y Lo uSye) G

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

. Beijer HJ, de Blaey CJ. Hospitalisations

caused by adverse drug reactions (ADR): a
meta-analysis of observational studies.
Pharm World Sci 2002; 24(2): 46-54.
Visscher H, Ross CJ, Rassekh SR, Barhdadi A,
Dubé MP, Al-Saloos H, et al. Pharmacogenomic
prediction of anthracycline-induced cardiotoxicity
in children. J Clin Oncol 2012; 30(13): 1422-
1428.

Qin J, Li R, Raes J, Arumugam M, Burgdorf
KS, Manichanh C, et al. A human gut
microbial gene catalogue established by
metagenomic sequencing. Nature 2010; 464
(7285): 59-65.

Poinar HN, Schwarz C, Qi J, Shapiro B,
Macphee RD, Buigues B. Metagenomics to
paleogenomics: large-scale sequencing of
mammoth DNA. Science 2006; 311(5759):
392-394.

Ley RE, Béckhed F, Turnbaugh P, Lozupone
CA, Knight RD, Gordon JI. Obesity alters
gut microbial ecology. Proc Natl Acad Sci U
S A 2005; 102(31): 11070-11075.

Laird PW. Principles and challenges of
genomewide DNA methylation analysis. Nat
Rev Genet 2010; 11(3): 191-203.

Jenuwein T, Allis CD. Translating the histone
code. Science 2001; 293 (5532): 1074-1080.
Hake SB, Allis CD. Histone H3 variants and
their potential role in indexing mammalian
genomes: the "H3 barcode hypothesis”. Proc
Natl Acad Sci U S A 2006; 103(17): 6428-6435.
Grewal Sl, Elgin SC. Transcription and RNA
interference in the formation of heterochromatin.
Nature 2007; 447(7143): 399-406.

Fraser P, Bickmore W. Nuclear organization
of the genome and the potential for gene
regulation. Nature 2007; 447(7143): 413-417.
Sandoval J, Esteller M. Cancer epigenomics:

beyond genomics. Curr Opin Genet Dev

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

2012; 22(1): 50-55.

Bradbury J. Human epigenome project--up
and running. PLoS Biol 2003; 1(3): E82.
Kulis M, Esteller M. DNA methylation and
cancer. Adv Genet 2010; 70: 27-56.

Strahl BD, Allis CD. The language of
covalent histone modifications. Nature 2000;
403(6765): 41-45.

Rezaei-Tavirani M, SafaeiA, Zali MR, The
Association between Polymorphismsin Insulin
and Obesity Related Genesand Risk of
Colorectal Cancer. Iran J Cancer Prev 2013,
6 (4): 179-185 (Persian).

Maskos U, Southern EM. Oligonucleotide
hybridizations on glass supports: a novel
linker for oligonucleotide synthesis and
hybridization properties of oligonucleotides
synthesised in situ. Nucleic Acids Res 1992;
20(7): 1679-1684.

Velculescu VE, Zhang L, Vogelstein B, Kinzler
KW. Serial analysis of gene expression.
Science 1995; 270 (5235): 484-487.

Brenner S, Johnson M, Bridgham J, Golda G,
Lloyd DH, Johnson D. Gene expression
analysis by massively parallel signature
sequencing (MPSS) on microbead arrays.
Nat Biotechnol 2000; 18(6): 630-634.

Morin R, Bainbridge M, Fejes A, Hirst M,
Krzywinski M, Pugh T. Profiling the HelLa
S3 transcriptome using randomly primed
cDNA and massively parallel short-read
sequencing. Biotechniques 2008; 45(1): 81-
94,

Sutherland GT, Janitz M, Kril JJ. Understanding
the pathogenesis of Alzheimer's disease: will
RNA-Seq realize the promise of transcriptomics?
J Neurochem 2011; 116(6): 937-946.
Fehlbaum-Beurdeley P, Sol O, Désiré L,
Touchon J, Dantoine T, Vercelletto M, et al.

Validation of AclarusDx, a blood-based

1MV sls)d ¢ 1¢) a)laids (@3l § Cuny 5)9s

ohsjle Al eolc 2GSl alas \VA


http://jmums.mazums.ac.ir/article-1-10440-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-15]

||5.nﬂ: g jg9un I.IT

30.

3L

32.

33.

34.

35.

36.

37.

transcriptomic signature for the diagnosis of
Alzheimer's disease. J Alzheimers Dis 2012;
32(1): 169-181.

Voineagu I, Wang X, Johnston P, Lowe JK,
Tian Y, Horvath S, et al. Transcriptomic
analysis of autistic brain reveals convergent
molecular pathology. Nature 2011; 474(7351):
380-384.

Heidecker B, Hare JM. The wuse of
transcriptomic biomarkers for personalized
medicine. Heart Fail Rev 2007; 12(1): 1-11.
Cui Y, Paules RS. Use of transcriptomics in
understanding mechanisms of drug-induced
toxicity. Pharmacogenomics 2010; 11(4):
573-585.

Curtis C, Shah SP, Chin SF, Turashvili G,
Rueda OM, Dunning MJ, et al. The genomic
and transcriptomic architecture of 2,000
breast tumours reveals novel subgroups.
Nature 2012; 486(7403): 346-352.

Labbé RM, Irimia M, Currie KW, Lin A,
Zhu SJ, Brown DD, et al. A comparative
transcriptomic analysis reveals conserved
features of stem cell pluripotency in
planarians and mammals. Stem Cells 2012;
30(8): 1734-1745.

Wilkins MR, Sanchez JC, Gooley AA, Appel
RD, Humphery-Smith I, Hochstrasser DF, et
al. Progress with proteome projects: why all
proteins expressed by a genome should be
identified and how to do it. Biotechnol Genet
Eng Rev 1996; 13: 19-50.

Tyers M, Mann M. From genomics to
proteomics. Nature 2003; 422(6928): 193-197.
Wilkins MR, Pasquali C, Appel RD, Ou K,
Golaz O, Sanchez JC, et al. From proteins to
proteomes: large scale protein identification
by two-dimensional electrophoresis and
amino acid analysis. Biotechnology (NY)
1996; 14(1): 61-65.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Anderson N L, Anderson N G. Proteome and
proteomics: new technologies, new concepts,
and new words. Electrophoresis 1998; 19(11):
1853-1861.

Blackstock WP, Weir MP. Proteomics:
quantitative and physical mapping of cellular
proteins. Trends Biotechnol 1999; 17(3):
121-127.

Legrain P, Aebersold R, Archakov A,
Bairoch A, Bala K, Beretta L, et al. The
human proteome project: current state and
future direction. Mol Cell Proteomics 2011;
10(7): M111 009993.

Gaudet P, Argoud-Puy G, Cusin I, Duek P,
Evalet O, Gateau A, et al. neXtProt:
organizing protein knowledge in the context
of human proteome projects. J Proteome Res
2013; 12(1): 293-298.

Lane L, Bairoch A, Beavis RC, Deutsch EW,
Gaudet P, Lundberg E, et al. Metrics for the
Human Proteome Project 2013-2014 and
strategies for finding missing proteins. J
Proteome Res 2014; 13(1): 15-20.

Paik YK, Omenn GS, Uhlen M, Hanash S,
Marko-Varga G, Aebersold R, et al. Standard
guidelines for the chromosome-centric
human proteome project. J Proteome Res
2012; 11(4): 2005-2013.

The call of the human proteome. Nat
Methods 2010; 7(9): 661.

Nilsson T, Mann M, Aebersold R, Yates JR 3rd,
Bairoch A, Bergeron JJ. Mass spectrometry
in high-throughput proteomics: ready for the
big time. Nat Methods 2010; 7(9): 681-685.
Meyfour A, Pahlavan S, Sobhanian H, Salekdeh
GH. 17" Chromosome-Centric Human Proteome
Project Symposium in Tehran. Proteomics
2018; 18(7): €1800012.

Marouga R, David S, Hawkins E. The
development of the DIGE system: 2D

1V 1BV sla)d ¢ 141 s)laid @il § Cumyy 8)9s

ohdjls Ak eolc sl alss


http://jmums.mazums.ac.ir/article-1-10440-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-15]

20 —(3b O(EAEAT )y Lo uSye) G

48.

49.

50.

51.

52.

53.

54.

55.

fluorescence difference gel analysis technology.
Anal Bioanal Chem 2005; 382(3): 669-678.
Tannu NS, Hemby SE. Two-dimensional
fluorescence difference gel electrophoresis
for comparative proteomics profiling. Nat
Protoc 2006; 1(4): 1732-1742.

Ardekani AM, Maghsudi N, Meyfour A,
Ghasemi R, Lakpour N, Nooshinfar E, et al.
Stress-induced proteomic changes in the
hippocampus of pregnant wistar rats.
Avicenna J Med Biotechnol 2011; 3(4): 157-
166.

Bennett KL, Funk M, Tschernutter M, Breitwieser
FP, Planyavsky M, Ubaida Mohien C, et al.
Proteomic analysis of human cataract aqueous
humour: Comparison of one-dimensional gel
LCMS with two-dimensional LCMS of
unlabelled and iTRAQ(R)-labelled specimens.
J Proteomics 2011; 74(2): 151-166.

Irar S, Brini F, Masmoudi K, Pagés M.
Combination of 2DE and LC for plant
proteomics analysis. Methods Mol Biol
2014; 1072: 131-140.

Stalmach A, Albalat A, Mullen W, Mischak H.
Recent advances in capillary electrophoresis
coupled to mass spectrometry for clinical
proteomic applications. Electrophoresis 2013;
34(11): 1452-1464.

Zieske L R. A perspective on the use of
iTRAQ reagent technology for protein complex
and profiling studies. J Exp Bot 2006; 57(7):
1501-1508.

Schwanhdusser B, Gossen M, Dittmar G,
Selbach M. Global analysis of cellular protein
translation by pulsed SILAC. Proteomics
2009; 9(1): 205-2009.

Gygi SP, Rist B, Gerber SA, Turecek F, Gelb
MH, Aebersold R. Quantitative analysis of

complex protein mixtures using isotope-

56.

57.

58.

59.

60.

61.

62.

coded affinity tags. Nat Biotechnol 1999; 17
(10): 994-999.

Asara JM, Christofk HR, Freimark LM,
Cantley LC. A label-free quantification
method by MS/MS TIC compared to SILAC
and spectral counting in a proteomics screen.
Proteomics 2008; 8(5): 994-999.

Chen J, Ké&hne T, Rocken C, Gotze T, Yu J,
Sung JJ, et al. Proteome analysis of gastric
cancer metastasis by two-dimensional gel
electrophoresis and matrix assisted laser
desorption/ionization-mass spectrometry for
identification of metastasis-related proteins. J
Proteome Res 2004; 3(5): 1009-1016.

Ping S, Wang S, Zhang J, Peng X. Effect of
all-trans-retinoic acid on mRNA binding
protein p62 in human gastric cancer cells. Int
J Biochem Cell Biol 2005; 37(3): 616-627.
Poon TC, Sung JJ, Chow SM, Ng EK, Yu
AC, Chu ES, et al. Diagnosis of gastric
cancer by serum proteomic fingerprinting.
Gastroenterology 2006; 130(6): 1858-1864.
Mu AK, Chan YS, Kang SS, Azman SN,
Zain RB, Chai WL, et al. Detection of host-
specific immunogenic proteins in the saliva of
patients with oral squamous cell carcinoma. J
Immunoassay Immunochem 2014; 35(2):
183-193.

Kubota D, Mukaihara K, Yoshida A, Suehara
Y, Saito T, Okubo T, et al. The prognostic
value of pfetin: a validation study in
gastrointestinal stromal tumors using a
commercially available antibody. Jpn J Clin
Oncol 2013; 43(6): 669-675.

Rezaei Tavirani M, Moghaddamnia SH, Ranjbar
B, Amani M, Marashi SA. Conformational
study of human serum albumin in pre-
denaturation temperatures by differential

scanning calorimetry, circular dichroism and

1MV sls)d ¢ 1) a)Llaids @i § Cuny 5)9s

ohsjle Al eolc 2GRSl alas 1Ae


http://jmums.mazums.ac.ir/article-1-10440-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-15]

||5.nﬂ: g jg9un I.IT

63.

64.

65.

66.

67.

68.

69.

UV spectroscopy. J Biochem Mol Biol 2006;
39(5): 530-536.

Bolger SJ, Hurtado PA, Hoffert JD, Saeed F,
Pisitkun T, Knepper MA. Quantitative
phosphoproteomics in nuclei of vasopressin-
sensitive renal collecting duct cells. Am J
Physiol Cell Physiol 2012; 30(10): C1006-
1020.

Rinschen MM, Yu MJ, Wang G, Boja ES,
Hoffert JD, et al. Pisitkun T Quantitative
phosphoproteomic analysis reveals vasopressin
V2-receptor-dependent signaling pathways in
renal collecting duct cells. Proc Natl Acad
Sci U S A 2010; 107(8): 3882-3887.

Zhao B, Knepper MA, Chou CL, Pisitkun T.
Large-scale  phosphotyrosine  proteomic
profiling of rat renal collecting duct
epithelium reveals predominance of proteins
involved in cell polarity determination. Am J
Physiol Cell Physiol 2012; 302(1): C27-45.
Gonzales PA, Pisitkun T, Hoffert JD,
Tchapyjnikov D, Star RA, Kleta R, et al.
Large-scale proteomics and phosphoproteomics
of urinary exosomes. J Am Soc Nephrol
2009; 20(2): 363-379.

Hoffert JD, Pisitkun T, Wang G, Shen RF,
Knepper MA. Quantitative phosphoproteomics
of  vasopressin-sensitive  renal  cells:
regulation of aquaporin-2 phosphorylation at
two sites. Proc Natl Acad Sci U S A 2006;
103(18): 7159-7164.

Kameyama A, Kikuchi N, Nakaya S, Ito H,
Sato T, Shikanai T, et al. A strategy for
identification of oligosaccharide structures
using observational multistage mass spectral
library. Anal Chem 2005; 77(15): 4719-4725.
Yen TY, Haste N, Timpe LC, Litsakos-
Cheung C, Yen R, Macher BA. Using a cell

line breast cancer progression system to

70.

71.

72.

73.

74.

75.

identify biomarker candidates. J Proteomics
2014; 96: 173-183.

Ahn JM, Sung HJ, Yoon YH, Kim BG, Yang
WS, Lee C, et al. Integrated glycoproteomics
demonstrates fucosylated serum paraoxonase
1 alterations in small cell lung cancer. Mol
Cell Proteomics2014; 13(1): 30-48.

Bones J, Byrne JC, O'Donoghue N, McManus
C, Scaife C, Boissin H, et al. Glycomic and
glycoproteomic analysis of serum from
patients with stomach cancer reveals
potential markers arising from host defense
response mechanisms. J Proteome Res 2011;
10(3):1246-1265

Wu J, Xie X, Liu Y, He J, Benitez R,
Buckanovich RJ, et al. ldentification and
confirmation of differentially expressed
fucosylated glycoproteins in the serum of
ovarian cancer patients using a lectin array
and LC-MS/MS. J Proteome Res 2012;
11(9): 4541-4552.

Ito K, Kuno A, lkehara Y, Sugiyama M,
Saito H, Aoki Y, et al. LecT-Hepa, a glyco-
marker derived from multiple lectins, as a
predictor of liver fibrosis in chronic hepatitis
C patients. Hepatology 2012; 56(4): 1448-
1456.

Butterfield DA, Owen JB. Lectin-affinity
chromatography brain glycoproteomics and
Alzheimer disease: insights into protein
alterations consistent with the pathology and
progression of this dementing disorder.
Proteomics Clin Appl 2011; 5(1-2): 50-56.
Jordan KW, Nordenstam J, Lauwers GY,
Rothenberger DA, Alavi K, Garwood M, et
al. Metabolomic characterization of human
rectal adenocarcinoma with intact tissue
magnetic resonance spectroscopy. Dis Colon
Rectum 2009; 52(3): 520-525.

TAL 189V slna (141 s)laid (el § Cunyy 8)9s

ohdjls Ak eolc sl alss


http://jmums.mazums.ac.ir/article-1-10440-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-15]

20 —(3b O(EAEAT )y Lo uSye) G

76.

77.

78.

79.

80.

81.

82.

83.

84.

Robertson DG. Metabonomics in toxicology:
a review. Toxicol Sci 2005; 85(2): 809-822.
Sabatine MS, Liu E, Morrow DA, Heller E,
McCarroll R, Wiegand R. Metabolomic
identification of novel biomarkers of
myocardial ischemia. Circulation 2005;
112(25): 3868-3875.

Zhang A, Sun H, Yan G, Wang P, Han Y,
Wang X. Metabolomics in diagnosis and
biomarker discovery of colorectal cancer.
Cancer Lett 2014; 345(1): 17-20.

Nobakht M Gh BF, Aliannejad R, Rezaei-
Tavirani M, Taheri S, Oskouie AA. The
metabolomics of airway diseases, including
COPD, asthma and cystic fibrosis. Biomarkers
2015; 20(1): 5-16.

Safaei A, Arefi Oskouie A, Mohebbi SR,
Rezaei-Tavirani M, Mahboubi M, Peyvandi
M, et al. Metabolomic analysis of human
cirrhosis, hepatocellular carcinoma, non-
alcoholic fatty liver disease and non-alcoholic
steatohepatitis diseases. Gastroenterol Hepatol
Bed Bench 2016; 9(3): 158-173.

Denkert C, Budczies J, Weichert W, Wohlgemuth
G, Scholz M, Kind T, et al. Metabolite
profiling of human colon carcinoma--
deregulation of TCA cycle and amino acid
turnover. Mol Cancer 2008; 7: 72.

Clayton TA, Lindon JC, Cloarec O, Antti H,
Charuel C, Hanton G, et al. Pharmaco-
metabonomic phenotyping and personalized
drug treatment. Nature 2006; 440(7087):
1073-1077.

Etzioni R, Urban N, Ramsey S, Mclntosh M,
Schwartz S, Reid B, et al. The case for early
detection. Nat Rev Cancer 2003; 3(4): 243-252.
Lakhan SE. Schizophrenia proteomics:
biomarkers on the path to laboratory
medicine? Diagn Pathol 2006; 1: 11.

85.

86.

87.

88.

89.

90.

91.

Kulasingam V, Diamandis EP. Strategies for
discovering novel cancer biomarkers through
utilization of emerging technologies. Nat
Clin Pract Oncol 2008; 5(10): 588-599.
Hayes DF, Bast RC, Desch CE, Fritsche H
Jr, Kemeny NE, Jessup JM, et al. Tumor
marker utility grading system: a framework
to evaluate clinical utility of tumor markers. J
Natl Cancer Inst 1996; 88(20): 1456-1466.
Safari-Alighiarloo N, Taghizadeh M, Tabatabaei
SM, Shahsavari S, Namaki S, Khodakarim S,
et al. Identification of new key genes for type
1 diabetes through construction and analysis
of protein-protein interaction networks based
on blood and pancreatic islet transcriptomes.
J Diabetes 2017; 9(8): 764-777.
Safari-Alighiarloo N, Rezaei-Tavirani M,
Taghizadeh M, Tabatabaei SM, Namaki S.
Network-based analysis of differentially
expressed genes in cerebrospinal fluid (CSF)
and blood reveals new candidate genes for
multiple sclerosis. Peer J 2016; 4: e2775.
Hassanein M, Rahman JS, Chaurand P,
Massion PP. Advances in proteomic strategies
toward the early detection of lung cancer.
Proc Am Thorac Soc 2011; 8(2): 183-188.
Bouchal P, Roumeliotis T, Hrstka R, Nenutil R,
Vojtesek B, Garbis SD. Biomarker discovery
in low-grade breast cancer using isobaric
stable isotope tags and two-dimensional liquid
chromatography-tandem mass spectrometry
(iTRAQ-2DLC-MS/MS) based quantitative
proteomic analysis. J Proteome Res 2009;
8(1): 362-373.

Paul D, Kumar A, Gajbhiye A, Santra MK,
Srikanth R. Mass spectrometry-based proteomics
in molecular diagnostics: discovery of cancer
biomarkers using tissue culture. Biomed Res
Int 2013; 2013: 783131.

1MV sls)d ¢ 1) a)Llaids @i § Cuny 5)9s

ohsjle Ak} ol sEibily alas \AP


http://jmums.mazums.ac.ir/article-1-10440-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-15]

||5.nﬂ: g jg9un I.IT

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

Zamanian-Azodi M, Rezaei-Tavirani M,
Hasanzadeh H, Rahmati Rad S, Dalilan S.
Introducing biomarker panel in esophageal,
gastric, and colon cancers; a proteomic
approach. Gastroenterol Hepatol Bed Bench
2015;8(1): 6-18.
Rezaei-Tavirani M, Rezaei-Tavirani M,
Mansouri V, Mahdavi SM, Valizadeh R,
Rostami-Nejad M, et al. Introducing crucial
protein panel of gastric adenocarcinoma
disease. Gastroenterol Hepatol Bed Bench
2017; 10(1): 21-28.

Conrads TP, Zhou M, Petricoin EF 3rd, Liotta
L, Veenstra TD. Cancer diagnosis using
proteomic patterns. Expert Rev Mol Diagn
2003; 3(4): 411-420.

Kalantari S, Rutishauser D, Samavat S, Nafar
M, Mahmudieh L, Rezaei-Tavirani M, et al.
Urinary prognostic biomarkers and classification
of 1gA nephropathy by high resolution mass
spectrometry coupled with liquid chromatography.
PLoS One 2013; 8(12): e80830.

Sinha A, Singh C, Parmar D, Singh MP.
Proteomics in  clinical interventions:
achievements and limitations in biomarker
development. Life Sci 2007; 80(15): 1345-
1354.

Anderson L. Candidate-based proteomics in
the search for biomarkers of cardiovascular
disease. J Physiol 2005; 563(Pt 1): 23-60.
Hanash S. Disease proteomics. Nature 2003;
422(6928): 226-232.

Hueber W, Robinson WH. Proteomic biomarkers
for autoimmune disease. Proteomics 2006;
6(14): 4100-4105.

Boguski MS, Mcintosh MW. Biomedical
informatics for proteomics. Nature 2003;
422(6928): 233-237.

Kakhniashvili DG, Griko NB, Bulla LA Jr,

Goodman SR. The proteomics of sickle cell

102.

103.

104.

105.

106.

107.

108.

disease: profiling of erythrocyte membrane
proteins by 2D-DIGE and tandem mass
spectrometry. Exp Biol Med (Maywood)
2005; 230(11): 787-792.

Rezaei-Tavirani M, Zamanian-Azodi M,
Rajabi S, Masoudi-Nejad A, Rostami-Nejad
M, Rahmatirad S. Protein Clustering and
Interactome  Analysis in Parkinson and
Alzheimer's Diseases. Arch Iran Med 2016;
19(2): 101-109 (Persian).

Jayapal M, Melendez AJ. DNA microarray
technology for target identification and
validation. Clin Exp Pharmacol Physiol
2006; 33(5-6): 496-503.

Ricciarelli R, d'Abramo C, Massone S, Marinari
U, Pronzato M, Tabaton M. Microarray
analysis in Alzheimer's disease and normal
aging. IUBMB Life 2004; 56(6): 349-354.
Grinblatt E, Mandel S, Maor G, Youdim
MB. Gene expression analysis in N-methyl-
4-phenyl-1,2,3,6-tetrahydropyridine mice
model of Parkinson's disease using cDNA
microarray: effect of R-apomorphine. J
Neurochem 2001; 78(1): 1-12.

Stam RW1, den Boer ML, Meijerink JP,
Ebus ME, Peters GJ, Noordhuis P, et al.
Differential mRNA expression of Ara-C-
metabolizing enzymes explains Ara-C
sensitivity in MLL gene-rearranged infant
acute lymphoblastic leukemia. Blood. 2003;
101(4): 1270-1276.

Fong D, Spizzo G, Gostner JM, Gastl G,
Moser P, Krammel C, et al. TROP2: a novel
prognostic marker in squamous cell carcinoma
of the oral cavity. Mod Pathol 2008; 21(2):
186-191.

Gresham V, McLeod HL.
applications in mechanism elucidation. Adv
Drug Deliv Rev 2009; 61(5): 369-374.

Genomics:

AW 1RV sls)d ¢ 1¢) o)ladds «elidan § Cuny )93

ohdjls Ak eolc sl alss


http://jmums.mazums.ac.ir/article-1-10440-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-15]

20 —(3b O(EAEAT )y Lo uSye) G

109.

110.

111.

112.

113.

114.

115.

Attia SM, Ahmad SF, Okash RM, Bakheet SA.
Aroclor 1254-induced genotoxicity in male
gonads through oxidatively damaged DNA and
inhibition of DNA repair gene expression.
Mutagenesis 2014; 29(5): 379-384.

Wetmore BA, Merrick BA. Toxicoproteomics:
proteomics applied to toxicology and pathology.
Toxicol Pathol 2004; 32(6): 619-642.
Yamamoto T, Kikka R, Yamada H.
Invvestigation of proteomic biomarkers in in
vivo hepatotoxicity study of rat liver: toxicity
differentiation in hepatotoxicants. J Toxicol
Sci 2006; 31(1): 49-60.

Giacomini KM, Krauss RM, Roden DM,
Eichelbaum M, Hayden MR, Nakamura Y.
When good drugs go bad. Nature 2007;
446(7139): 975-977.

Loscalzo J, Kohane 1, Barabasi AL. Human
disease classification in the postgenomic era:
a complex systems approach to human
pathobiology. Mol Syst Biol 2007; 3: 124.
Johnson JA. Advancing management of
hypertension through pharmacogenomics.
Ann Med 2012; 44 (Suppl 1): S17-22.

Gupta S, Awasthi S. Pharmacogenomics of
pediatric asthma. Indian J Hum Genet 2010;
16(3): 111-118.

116.

117.

118.

119.

120.

121.

Aslibekyan S, Straka RJ, Irvin MR, Claas
SA, Arnett DK. Pharmacogenomics of high-
density lipoprotein-cholesterol-raising therapies.
Expert Rev Cardiovasc Ther 2013; 11(3):
355-364.

Ingle JN. Pharmacogenomics of endocrine
therapy in breast cancer. J Hum Genet 2013;
58(6): 306-312.

Lee W, Lockhart AC, Kim RB, Rothenberg ML.
Cancer pharmacogenomics: powerful tools in
cancer chemotherapy and drug development.
Oncologist 2005; 10(2): 104-111.

Ferrari P, Binachi G. Genetic mapping and
tailored antihypertensive therapy. Cardiovasc
Drugs Ther 2000; 14(4): 387-95.

Wang X, Yan SK, Dai WX, Liu XR, Zhang
WD, Wang JJ. A metabonomic approach to
chemosensitivity prediction of cisplatin plus
5-fluorouracil in a human xenograft model of
gastric cancer. Int J Cancer 2010; 127 (12):
2841-2850.

Chan CWH, Law BMH, So WKW, Chow
KM, Waye MMY. Novel Strategy on
Personalized Medicine for Breast Cancer
Treatment: An Update. Int J Mol Sci 2017;
18(11): 2423.

119V sl3)d ¢ 1) s)laidd @l § Cunyy 3)9s

ohdjle (i) ol sEibil dlas \AKE


http://jmums.mazums.ac.ir/article-1-10440-fa.html
http://www.tcpdf.org

