http://rjms.iums.ac.ir W44 513 5 F oyl TV oy 05 5jl) 1y Silsja ogle alan

s € ey dvyre® oCope )0

&

*3

S.39.50 Yo ]

[ Downloaded from rjms.iums.ac.ir on 2026-02-28 |

9 Ol A (S i (0 (5 3050 k! g (3 lmilishs (Gl g y CLORNA g S0 (yiii 39 @0l (5 99 30
& Wiwo o3t ylowt o 33 9 (65T i i (G ) S 35 Hbo lgis & Wl w3 St s 15

O 98l cclanly (S5, ple Sl oo & plie o i JySlge 5 Jgho Sl 5 o JpSlgm (S35 sl
Ol ehly ey (S pole olSuisly ((gilwg)ly oaSisly ¢ wlidh paw 5 (wlibg s (Hladyld (ol puo g (colidiy)ly Hlobiwl ¢
Ol el lnly (S psle olSils loys &y pslie Joo (gsiiedd ¢ J5Slge 5 s Sl 50 gyl gond kil 1S e (il o]
)OI sl S5 pole oKl S 015l o Kby S ol Sy Sz ol 15k o A
£haznaVi@zaums.ac.r (Jgtus ssissit) o)l solisls ialy (S, pole oSl o puliys ol 16535 o>

Sl iy 8 lis G5 3 (S s 5 gy 4

oS>
o jlganls’

shio (508 wulal lgie 4 LIl &S Wl o g (g0 SIS e (land ) ST y5el oligS <LRNA ‘LQRNA”.{,,A

RNA i . o ]
35 bl 53 5035 eS8l Joho we slotia] 3 > Jlb 90 4 b JoSge cnl S (oo Joe (mgigy 28 5l 05 ol
sl sl dmy oy Ol 3)ls0 AT 51 S i3 ol bS58t (slaglo 4y ol s ) llojus s iliseo (slogord sy
SagS i S )5 425 3590 o g el (Slocly 1 015U é adsS GBRNA (o (5900 oy [y 900 Jolis ) 4,
s 3 Slae b 51 o JgSUge ol (taliél 4 5y (sloaidly .l ond Sl o Ol pabas > LRNAGSo ozl 285
e oo 55 &l 3l L5 pgi5 (503,58 (5 Tyt kel (Bpme 5055 SusS po SWRINAL 5 10060l (03 63 55

03l Lt (35 ol o8 2ol (o 31l Lape S8t sl sk ay lbjs saly b ol SbRNA S
OlR ) el L S o il ol JielS 4y clayses 3 ol <8l 1 YU ol sl cRNA S S
Ol GRIBI L 4y y9055 <8l )3 oS 55 BRNAG S e 1503 09)5 (S 2 a8l " pg055 (5018 lae" (lsis & o 5050
Cganl g (il 5 SOl ((Byme dy o) dad (69,0 alio (lyd iad (Bme " yegSIl" lsie 4y g ol
0ySles gl PS50 1550 lapulo cay) by <l 5 o €l oy 9 Jloy slaJshs 1 WRNA S

WNNE el b
s ol e )3 s Sl plgie @ b JoSge cpl 58 Coleg 3 g ololid (sla sy,

AY/-5 sl )b

ol 00l 5,158 éﬁl.\c ué)w
sl a3l Jlo pols 20555 S los 2ako

:lio (ol slciw! 6gu
Sheervalilou R, Shahraki J, Shahraki O, Shirvalilou S, Ghaznavi H. A review on microRNAs’ function,
detection and evaluation methods, expression dysregulation mechanisms and possible applications in clinical
phase as diagnostic, prognostic and therapeutic biomarkers of lung cancer patients. Razi J Med Sci.
2020;27(3):101-121.

el 43 )5 < y9u0 CC BY-NC-SA 3.0 by Galkao ST a yiand w3 390083 alliio yal Hlinisl®

KR


https://orcid.org/0000-0002-4629-1697
https://rjms.iums.ac.ir/article-1-6090-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-02-28 |

Razi Journal of Medical Sciences.2020;27(3):101-121.  http:/rjms.iums.ac.ir

t Review Article

A review on microRNAs’ function, detection and evaluation methods, expression
dysregulation mechanisms and possible applications in clinical phase as diagnostic,
prognostic and therapeutic biomarkers of lung cancer patients

Roghayeh Sheervalilou**, Assistant Professor of Molecular Medicine, Cellular and Molecular Research Center, Resistant
Tuberculosis Institute, Zahedan University of Medical Sciences, Zahedan, Iran

Jafar Shahraki**, Assistant Professor of Toxicology and Pharmacology, Department of Toxicology and Pharmacology,
School of Pharmacy, Zabol University of Medical Sciences, Zabol, Iran

Omolbanin Shahraki, Assistant Professor of Medicinal Chemistry, Cellular and Molecular Research Center, Resistant
Tuberculosis Institute, Zahedan University of Medical Sciences, Zahedan, Iran

Sakine Shirvalilou, Assistant Professor of Medicinal Physics, Department of Medicinal Physics, School of Medicine, Iran
University of Medical Sciences, Tehran, Iran

Habib Ghaznavi, Assistant Professor of Pharmacology, Zahedan University of Medical Sciences, Zahedan, Iran
(*Corresponding author) dr.ghaznavi@zaums.ac.ir

**Co-first authors, these authors contributed equally.

Abstract

. . . . Keywords
MicroRNAs are small endogenous single-stranded non-protein-coding RNAs that often act y

as negative gene regulators at post-transcriptional level. These molecules actively participate microRNA (miRNA), Non-
in a wide variety of cellular events, and are involved in pathogenesis of different

malignancies, e.g. lung cancer. With a heterogeneous nature, non-small cell lung cancer small cell lung cancer

comprises more than 80% of lung cancer cases. As of recent, expression profile of non- (NSCLC), Diagnosis
protein-coding RNAs have been considered in various normal and morbid tissues, and ’ ’
possible roles of microRNAs in gene regulation have been speculated. Functionally, a Prognosis,

growing body of evidence categorizes these molecules as “oncomiRs” and ‘“‘tumor
suppressive  RNAs.” Through high through-put screening of genome, it has been
demonstrated that the expression pattern of specific microRNAs is associated with the
outcome of non-small cell lung cancer. Furthermore, quantitative gene expression
assessment has revealed that microRNAs with a high expression level in the normal lung
often become down-regulated in lung tumors, indicating their possible role as tumor
suppressive microRNAs. On the contrary, another group of microRNAs was found to be up-
regulated in lung cancer tissues, hence, the name “oncomiR”. In this article, we will have a
review on introduction, synthesis, and processing of microRNAs, and their importance in
normal and abnormal cells, normal and cancerous lung tissue, and mechanisms involved in
expression dysregulations, function, definition methods, and ultimately, application of these
molecules as biomarker in clinic.
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2 Hepatocellular Carcinoma (HCC)
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! Serial Analysis of Gene Expression (SAGE)
2 Next-generation Sequencing (NGS)

3 Immunoprecipitation (IP)

4 Computational Analysis

3 Tiling Path Arrays (TPA)

¢ Oligonucleotide-based Arrays

7 Sequencing

8 Deep Sequencing
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3 Formalin-fixed Paraffin-embedded (FFPE)

4 Fresh Frozen (FF)

5 Real-time Polymerase Chain Reaction (PCR)

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-6090-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-02-28 |

as ol plas Sldllas (pl gl (V2 0) Wo,5 w2
Olo=ie an adilys oo o Slale GLeRNA, S
PV Sy Colea L gy Gl S e
Trbe am; b 4 M Ghlew ()09 (2lulid
o Loy s YV s yo (V-5 ob) Wigis
oo Slale GLRNA S S a5 0is S by o), San
oo r—ed 53 g )l Sde ay pp g 0l (3l el
Cowbe L g (ol e slaghs) &b 5l oo
oyl Lo S jlog (lgie 42 aiilgs oo 4z g3 L8
b sonam glssl Oleys 5 pais o6 L2 sl
(V2 0) wigd ke
o b any gl cilizie glgil ((polie pobo @
o aib bRNA 5 See (b 95! (bl 2 (YL
Slogin—w IS ,o miR-205  Jl—we I, — g oo
ComolaiZl Ly Sile SG s, (0,850 slo Sl
ool logimu 5 ploos amy j3l3 5 009 Yo
= sl ) ol ;500 elgil 5l (o5 S
o (VoY) adb o YU (S g Sl b o SasS
ol s 59, 5, by glsl ogdl <
=55 L 65875 lees,S auy LaRNA, S
Slogims S 530l 10 Wi ol wiilgi o 3 sl
936 sl 5055 50 (5 Laxil jsb a4 mIR-155 (55,
5 b ol I8l EGFR § KRAS (sla i
115 6L, gog5 ;5 MiR-21 o MiR-25 s ¢ Jlio
o8l s, il 4o g 00,5 I il EGFR g
2 0sdige S8l an ) lb s 4 Mie (6K 8
obw Gl L KRAS (i b slojgogs a5 1>
)+ 5)+A) illas 1o miR-495
it b ety sl Slie 4 laRNA 5,50
Sz sladsbo ay ol 50 o535 Ly e
J=lre 5 Ohlbos (S Tob »e ot Sl
@l 5l €85 15 ) 050 s jleny o
59 Ol Sz55 2 sladsbe 4, Gy )3 a8
Wb YU (95 BB jsb 4 (leys 5l o g0y
sl s gla Sl bl an sl calple
OV ) 098 oo wla! Sleyo 51wl e Co pos
olles bl s ol ol alllas [, 5
SIS 5 e e o sl LaRNA S
doadly sl oy ol 435 plol )l lens 5 5B

http://rjms.iums.ac.ir

OSen g gllgynd 48,

miR- miR-486 miR-21) sl 5 cRNA,, S
B as WS olulls hals o 1, (miR-200b 4375
b oo o131 51 pgins IS 50T a0 Sie ol Lo (31581 o
AR U PR LY S Y N e
mMiR-210) a3y (RNA; Seo & g ,50 canllias
( miR-140-3p 3 miR-30a miR-486-5p miR-182
33051 s slasher Slogiam )5 s (3128
(Vo)) Wals o)1 el
aelol )39 aeeds lahy) Serte sl LW
05> SLoRNA S, S sbas 5T iy 5 el
L ohlbses 5 oz Vo A Jlw j0 085 oo )0
miR- g miR-25 Solexa ol Jlg5 g, 5l colaul
00,5 S aiils Vb ol e 4o 45 1, 223
Sl lame s ilys 0 RNAG S 53 (2
S=55 e sdobe @) Gl (A )5 (S
YOy Jho 0.0+ Y) oy, 45 4 glool Jolie po
miR-574- ¢ miR-1254 scilys il Lo g wgd
sladslw an) Olb w4 Mie (Lo pym )3 1, 5p
L ol ol & o il oo 9 S8 i
O s glales AYY Sy 9 AAY conles
Sl ppgai Glagbs; 0, L' e 095 parseds
OIS Cie ol Ol lioren Lol 8l gups
9 0= VW) Jlow o000 Y (295 B b
4 ol8 Lwdl GlRNA § S aS aczdl yo o)) Ko
eGP Sladgn g ) e bajges (o aled
50 glgil ;o LaRNA G, S Lo (V0 F) asily oo
aslllhae .28 b5l 0y 5 o Slule sladises
OLLSes 5 oy oy Vo V7 Jlo )5 oS (5,0
23l CLaRNA g, S 45 sls lii S ol
azg ol sl Sl Glyie 4 aiilys oo Tl Sl ens
54z Ol 4 i lle o055 (2lolid o
OV $g-d sleision (ol d slaghy; el
g YoV Gla Jlo 1o pud (ped bawgi (6,50 Olallas
B T R R AR
(9= slediges o1, miR-30a 3 miR-1miR-10b
s ol g 4 Gl s 4 Mo Gllac T515Y 5 Ll

! Early detection
2 Sputum
3 Bronchoalveolar Lavage (BAL)

AR K :\>j>'- AR QJLA.«; YV 09> lsjlj bsl.ilH ,ng.l:nl:g.n


https://rjms.iums.ac.ir/article-1-6090-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-02-28 |

sty oy > BRNA S,

0905 S390sm 00,5 ) ;5 LRNA S s
P Solow (a7 p Al oo 4 )3 g 039 Fge
ol Sleys glacuwlaw a5 (5,5b 4y ol
—or Jbm 50 LaRNA g, S (5,0 (4
# i 51 g JIg5 AL easS 1T ol e
sl o L JySlga ol (500555 g bRNA S
howg ol GLaRNAG, o mhaw als . (VVF)
5 b Gl sl Slg slaoe 55 o yesSL]
35 oo Lo JsSIse sl as sLamRNA ol
Aol s o )Kes g > Yoo F Jlo ;0 .(VYY)
el miR-17-5p s coltolel Loyl o 45
AIB1 559, 4 AIBI mRNA ga o> 5 jialS
CONA) 0l o
Ohbe ;=51 jleslie (gouiiS ) lge (SLoRNA S
)l 43yt Jolyn p Vgome 4y by
Foe ad>ye inl )3 (pols (loys 5 Wgdoe plulis
ol o e 50 45l L codle 4y bl o
J=pe Olhle (aizmed 9 Mg oo 00ls Lars s
I8 ol o aS wpdlS ) jeegi L asdying
3o g oo jlilie an T3 sl el fS o
7500 blis ag jlwlie b g5len 058 (e (>
18+ 5 2ol Jolie ollew jo 7V0-Fe sg0s oy
s OV bl 43,y Jole e 2
LS9t = oS i lacdlgzal 5 Gleys (sord
blie &S Gloyd (nlply aidlioo Foo olilo
ol G ole (YL (b o5l el s
G e g3 S o (lsllas
Ol (VY ) 5l 0924 jlinlie e 9 LRNA S
942 Sy Job o8, 0d; e el Let-7
5 Celbe i a5 Jl> 50 058 o0 H5055 L SRalS
b, g el daad oS L miR-34 A |5
loosiiS oo ol ol g (Shge laae ;5 9093
plee S sLoyges 5o ‘6)&91.1 Sloaissn
MIR-145 45 wizdly o ki Jusl (VY1) 09 oo
cmye ol G2aLS b sk 555 oo il
miR-200¢ 5 (VYY) EGFR gz sl,ls (slog085 1

5 Antagomir
© Anti-sense
7 Adjuvants
8 Delivery

A4 sl 5 F o les TV o555 15l iy Db js gl alan

WY

alox 5l lidl sla )l s 51 g0l Ly o miR-21
o ol 5o b oo Rl ) Gl e
Lk sl e (@5 Tt S ,551 Sy e
Gk 3l e bed ey Sy el g 02y Ohles
oL § g5l 31 (V1)) 048 o PTEN Lo
Cd iy LmiR-21 Ly olidla s assls las
Sl Ll e, oy ' Jgl (gad> 0 50 (5 Lo
15 6o 59T lese 4 mMiR-17-92 wiile MYC
33 ot i e 9 039 B gla ol pgaid
i (50,90 ;O Sl slach iyl 4y, bl
L S ol sl Gialsdl sl e il oLl
ST Gl s eyt 55 o) e
By L W JUOUIN|FL I WPy S P YYDV RN [ 3
b 4 a5 Wo,S Lol |, RNAG See ¥ o San
ay Ol 4 e e li L 55 LB
4 GLRNAS Soo 509 Lai o S5 e sbo sk
o=l Glaol Slis oo AT ges 5l ool o
sba Sl plemn (Lo )5 5 (92 )0 LadsSse
sog)L_C A .\ \\c) Sg— WLQH).‘.C )
15 &olans S5 ,SLL 45 sl GLRNA, S
= sledslw 4, Gl hle )0 Jsl el
A e A iogy Logins S 3ol (e S8
BRNA 3 Soe ey sl 3lpic 45 RNA 5o

o35 JoSS 5l ay (2lyeee5 slaanlp ST e Lo s
GRS B 5 D9 eg)ls 4 Ceaglie 5 sliabe b ass S
etz il ol s s Sle e il
Sl (sl o oS 0 LaRNAG, S
45 Sl oad Sl c)9095 )5 Jloe sl 5 Loy 3sSS!
Oleyd Glm (ot Slacal lo e an o JsSUge oyl
oelS g Rl 8l s S 18 g 050 ) Gl e

! Stage I

2 Retinoblastoma (RB) gene

3 Angiogenesis

4 Thrombospondin-1 (TSP-1): A trombostatic factor that
suppress the tumor growth by inhibition of
neovascularization
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