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APP: amyloid precursor protein / BACEL: B-site amyloid precursor protein cleaving enzyme / Fyn: Src family tyrosine
kinase / PTPN1.: protein tyrosine phosphatase non-receptor type 1 / ITPKB: inositol-trisphosphate 3-kinase B / Sirt1:
sirtuin 1 / NSO1: nitric oxide synthasel / PTEN: phosphatase and tensin homolog / FOXO3: forkhead box O3 /
TNFAIPL: TNF alpha induced protein 1 / BDNF: Brain-derived neurotrophic factor / Rbl: RB transcriptional
corepressor 1 / UCHL1: ubiquitin C-terminal hydrolase L1 / RARA: retinoic acid receptor alpha / SNX6: sorting nexin
6 / ROCK1: Rho associated coiled-coil containing protein kinase 1 / VAMP2: vesicle associated membrane protein 2 /
SPHK1: sphingosine kinase 1 / VAV: vav guanine nucleotide exchange factor 1 / ApoE: apolipoprotein E

Yva Journal of Health and Biomedical Informatics 2021; 7(4): 376-389


https://jhbmi.ir/article-1-498-en.html

[ Downloaded from jhbmi.ir on 2025-11-04 ]

S5 S j 9 Ceodhw Sl gl dloro

9 0Lk 00l S a8 (63)l50 50 puimed Cudld dalgs g g
O S (e 4 LB ol (Slaygbilan 5l
Olgis & yho 0y0d g5 jidy0e )] Cudgigy o RNA S
San o 4 RNA S o] Jlasl gl (50 235 (0558

=W

4 LORNAG S0 31 (g3land Jai! Sy @S
by ol 1 (g ylom L b o B gLy
Sl ygtilgm (S o) 3310 53

RNAs)_gu.o ¥y ol )1 03D Pl_’>u‘ duu‘“’)ﬂ u.uLu‘ 2
3PS bwy skl Gladlas 4> oads o)l Ban
Diana-microT Jols esliiwl 3,90 s, (sla,l58le 5
o— g9 4z I MirTarget , TargetScan

Gl 00 AME Y o>

Sl 3,00 GLARNAG Seo JUaST (o) 2

ba o Siloyailam 430 aw 5l oaliiw! b o
L by GLaRNAG, S g Logj 5l cid 4 5l
RNA, Seo 5 a0 Jlail cubld day als o 55 cpasl3T g lons
u.mli_m;l.a)] Oldbod sl ) &S 5 b g edd Sy
Bad () (b b IRl dw bwg og o (B
sy slalsile s o LaolSol ooy Jols LaRNA,, i
MirTarget soas  Ss5la,giles 45—l 5l 4 MIRDB
>y9—o Diana-microT 4 TargetScan s —» ool
o 3l oo oliBle s 2 3.0 8)S 3 dlie 5 (b))
U o jl gloyad (o 2 4 RNAG S0 jo Jlasl ISl
05 40 RNASeo o Jlasl 4 585 22,550 Lo Vo
A 0y oyl Ay gl 0 00 olaid! jlai )5 Bun
s Jlasnl & a8 sl (pl odimd lis bl 5SGo5 Ve -
53 sl hato Jlai )50 5 Cgig) 4 RNAG S ]
A S 50 g Gl H 35S0 Causbly 4 0 pbsl i

0L RNAG, S o alisg 4y 05 o ol eabass oSl

Silo yoilgn (138105 Jauwsgs poal 3T (6 jlows b b yo B (sl Candigiyy 4y JUal (dwybiy o b (SRNAG,Sue :F Joa

MirTarget 5 yod TargetScan & yos Diana-microT & yod o 45 RNAg,Sue £93 53,
APP miR-200-b \
BACElL miR-186 Y
Tau miR-132 Y
ITPKB miR-132 ¥
NSO1 miR-132 N
PTEN miR-132 s
PTEN miR-212 2
TNFAIP1 miR-137 A
ROCK1 miR-146a q
SPHK1 miR-125b Ve
VAV1 miR-330 )

48 dged nple So lag) cudgg) 4 1) RNAG S
J38le 3 2395 Lol (it 4 8 5505 Jl38le i 50
Saa slaysan |y RNAY, S 4> Jlasl TargetScan
Aislgs )53 )18l 5 95 48 908 (dmi 0dd 1S
Diana-microT ,l;—slp s Lol S o i |y Lo ]
3y5=0 ¥V e 311y GRNAG, Seo god Jlaail ol
73 )l5-8lp 93 by 48 Ao led (e 0 (o)

Sl 4o Jlail Gupie bbb sLRNAg S
H S g a1 65l Ly fas e B

S layaiilgns (5o 1531
5 Yy Gl oas o) S RNAG, S ¥ Jlasl ol
Nl 51 (S by b a8yl gl L Lasye
5 TargetScan MirTarget ol 5 S5L»,48il50
odd 03 LES ¥ Jods 5D b w iw Diana-microT
e Jlast MirTarget o a8 sbs o Lis gl ol

Journal of Health and Biomedical Informatics 2021; 7(4): 376-389 YA«


https://jhbmi.ir/article-1-498-en.html

[ Downloaded from jhbmi.ir on 2025-11-04 ]

a0l g SIS

231 (6 5low b da o RNA G Suo B (45 (dw iy dwwns o

Siloyodilan 158105 51 (Ko baawgi posl 1 (g loms L o po B (o) Cundglyy 4 JUadl sy U SBRNAG,Suo :¥ Jgor

MirTarget » yoi Target-Scan » yoi Diana-microT s e EXEY RNA S &4 3,
. a. ApoE miR-1908 \
M Fyn miR-106b \
s BACE1 miR-298 ¥
vs BACE1 miR-328 A
5 BACE1 miR-107 b
o- SNX6 miR-98-5p 5

A5 4wl oYL o L TargetScan 4 Diana-microT
yo-bo 4 Sirtl o5 40 MIR-132 Jlssl el piomoan
s Diana-microT L al5bley o wg S i
Lol 390 (iwiyiw J=B oYL Lo ,)& 0,05 L MirTarget
b 4 wilys MirTarget 3 TargetScan sla,ljéle 5
s 2590 SRNAG S0 ¥ 510,00 1Y Jlasl S o
Canl S5 20 Y (T Jgia) woled by Ban glagj &
o) el swiw » TargetScan ey (pSle 48
20 305 1Slse Lol 545 A 590> RNA,, S0 VY

Al Cawd 45 YA 340> MirTarget

Sl am JUa! G ph Calil b GLRNAG S
381055 93 bawgs JBlus  poul T (6 5low b by po B

5oy 985l
L ke 03 V) sl 08 )55 RNAG S ¥Y (s ]
G g wy J8las Lbo] 5l odlaws o O cml)‘ﬂ &olow
TargetScan MirTarget Jols Slae,gilas 5l au

34 35 B0y 5 e (o6 Diana-microT
Jlail cuils as oy LS puls .l oads odly lis ¥ Jgan

BDNF 5 4 55380 (slo syl olul & MiR-10a
Slp)lley 90yl wg oy S fale

Sloygiilon 3310 5 93 JBlas buawgs pel 1 (5 lowt b b po B (sl Cuglyy @ JUaT Sty b SLRNAG o :E Jgia

MirTarget » yoi Target-Scan » yoi Diana-microT s e EXEY RNA, S g4 3,

aq aq BDNF miR-10a \
A aq Sirtl miR-132 Y
Q¥ AY VaMp2 miR-34C ¥
ay aA APP miR-153 ¥
) \as Rbl miR-26b 0
A ay APP miR-106a 5
A av APP miR-17-5p Y
Ad a0 APP miR-520c A
s v BACE1 miR-135b q
s ay BACE1 miR-135a y
£ a0 APP miR-16 )
£A A BACE1 miR-29a/b Y
SA %% BACE1 miR-29¢c W
£0 a. BACE1 miR-195 ¥
5. AY BACE1 miR-124 0

s TargetScan MirTarget Jols sy )léls s aw p»
A S U dg 0 yes g i ie J—B Diana-microT
Loyl 51 S o oo el i g Lol Slasute
all el sad ooy Lis B Jada jo a5 5y50 (sla Jlas]
Q oyml Il sty 3y9me g S ol S5 ay pjY
L aa b4y ;I Diana-miroT e yes azels RNA S

Loy o Jlail dmpbe Cabl b GLRNAG S
58l dws bnwgd joal I (g Loy Lt o po B2

5 Loy 9859w
IS of cdgyy 4 RNAG S Jlail i @l
L by 05 V) Gl 00 (5)155 RNAG Seo ¥V s
Loy LaRNAG, S 5l sae A a8 3l lis ool T 6 )low

YA Journal of Health and Biomedical Informatics 2021; 7(4): 376-389


https://jhbmi.ir/article-1-498-en.html

[ Downloaded from jhbmi.ir on 2025-11-04 ]

S5 S j 9 Ceodhw Sl gl dloro

L aa b AA i TargetScan ey dcels AMYA 1 Sls
LAy b v 5l MirTarget asoe o awels g W/ :55ko

550 98ilons 5l duw aawgd youl 1 (g jloms L ad po B 5l 5 4 JUaST sy b GLRNAY,Sa 10 Jgar

MirTarget & yod Target-Scan o yod Diana-microT 2 yod Aad 3 RNAg,S40 &4 &3,
ay a . RARA miR-138 \
ay qy qy BACE1 miR-339-5p Yy
a0 A aA APP miR-101 ¥
q¥ Qq Qy UCHL1 miR-922 ¥
A Qs Q¥ APP miR-20a I
A a5 3 APP miR-106b 3
AF A aq FOX03 miR-132 y
A¥ M aq FOX03 miR-212 A
Vs Q¥ qy PTPN1 miR-124 q

51 (303 £8) RNA 4 o VY Jlasl MirTarget o (ao)
soyes 5:Sle () lages) Kdge (dmiia @b )1
7 018le 5 e gly oad ploxl o topin 4 4B sl
i (50 yo (pSle 45T AS asuive 5 0,5 duslxe
TargetScan ,»> v& L ,l, Diana-microT ljls 5 ;>
Y Gl Voo 5l oY Lol MirTarget > 08 L ply

(Y 513903) 352 048 ()3 RNAG Se

@230y S Sle g Gwobn ey dwglio
& o owyp SWRNAGSw Jlail  dw i
aw byl ol T (gilem 53 Jidd yj Cudgls,

Seloyg8ilgn 13310 53
ol Gan o5 a5 SLRNAG S das by )y dald] p
A paudie 9 43)5 ()led b (e )Rl by
RNA S VY Jlasl JS ;> Diana-microT l5sle s a8
V) RNA; S Yo Jlasl TargetScan (swsy YY)

66 %

100 - | = piana-microT
B TagetScan
B MirTarget
80 -
c 61 %
2 60|
0
°
o
Lor 27 %
N o
20 -
0

1|

Swilo y98lgnt 451 dus Jawgi pou 3T (65 lows 53 B3 (gL 5 A o oty 3 GRNAG S0 £ JUai! it s a2 55 duany o 1Y 1390

Journal of Health and Biomedical Informatics 2021; 7(4): 376-389 YAY


https://jhbmi.ir/article-1-498-en.html

[ Downloaded from jhbmi.ir on 2025-11-04 ]

a0l g SIS

231 (6 5low b da o RNA G Suo B (45 (dw iy dwwns o

100 -
[ Diana-microT
7)) I TagetScan
8 N MirTarget
o
8 8ot
n
c
2
§ 60 -
°
[0
fus
o
5 40r-
c 26
[}
[}
= 20
0

56 53

Seile yodilns 3810 5 dw bawrgi youl 1 (g loms 43 Jbd oy 4 GRNAG S0 £ JLail (i sl (230 0 (520 dun o 3Y 10900

e 0 dgg0  slaCudgie 4 arg L [V]
SoS 4 gl Gan o) mote WRNAG S
oyl & Slg o (SSlojgilyn 5 Sl slady,
Feoo¥ Jlo il Sbls S8 ane; opl jo wlibss
Nge P G e 4 (Sulosdilen bl
il globy, amwg b oelea WRNA, S
Wej > lghd ey a2y bolaBl bynS
Lo s WRNAG So Ban (o) (ioia el
@S S it ot 53 & (SSloysiilen (slalil
e clalual Gan ) moin g Byl el
5 Sy i J (ol &S o0l e sy a i (ol
bl Slobs cplply FY FY] cwl pas ol ooladl
b 9 e iy g b3l pl ©F 5 nd
slayyl S 4 LRNAGS,  dua oy
ool oai] 5 b Olidss e slaills I Slosbilgn

[¥Y ¥
cl)ls @l ol el len b ki o
oblest 0 b g Sl o e 5) 2 (25 5 2ELL]]
LRNA S ol Jlasl g g 505 CBl 5yl
NPl 5 (Sloyoiilon Il dw abusg 4 dbgiye b 4
Diana- 4 TargetScan MirTarget  Jols ks,
orp ol 5l Jol mls & as g b s )y, MiCTOT
4 MIR-200-b Jlasl Jols Gun (cla ) cudgig) 4 o

S5 4% g o)
3 L’bdi Baa vy g leNA9)i:A ol cais” e 5l
Ll led ol oShes (g0 asetio )3 pae Jolss
iz boj e Slgi o RNAY Seo s0 o8 (nl 4 2255
o (605 CLRNAG o dlowg 4 ()5 2 9 28 8],
AP 05 ole Sl oy lple 95 3 b
sl bl 3wl nolej g auip iy sl LRNAS S
dxgs oy 4 BRNAG S 3T 5 pasets sl
o 25 b LRNA, S 3T 552y ol b wcanl aly
(g g Sa Wl byl 08 4 s sla Shg
siajls oolgls S, sliel o JIgi 3 canlid g o8 gl
5 ol BRNAG Son Ss8 03151 sl (glopg Loy
Osslbayen b g PCR b p o gl Gioxi slasg,
50 ol edlatwl L;Lb).w]): Iy ol 03,5 ol ) ol
LRNA S0 4 Job )l 5l Jgere soPCR I (gl
Sy Jsere oyl jI 5obiss clajpalyy o Slad
PCR o3l g9y 52 Jole ) &5 canl b ] oo
4l e Slagby) 2 onien g dalgs iS50
llid lp ol Cgn (25 ol (gl
9.) 9y :.,;95 LgLo.) U"“o )9 Caw) )19».:3.) RNAs)im
cel oud 4 &S cul b o O] Saa Jlg g glas,
Ol (W Gl g gl pen Glie GlalS
ol e 53 e slag el (Il nlpl 98
Cudl 53958 RNAG S0 LBgy (5550100l Copolais

YAY Journal of Health and Biomedical Informatics 2021; 7(4): 376-389


https://jhbmi.ir/article-1-498-en.html

[ Downloaded from jhbmi.ir on 2025-11-04 ]

S5 S j 9 Ceodhw Sl gl dloro

Dyl g i ©)08 Guiod cpl jd eolawl 3)4e
Blaal oy (pWSlhe &S D9l atuie pisred glS
oSke 3l S MirTarget lile s lawgs oad b
TargetScan ,lls 5 lawy odd dwyiw Bl oy
B oo (YL b s 4 cunl (S oS
4 2oy, MirTarget |5l s asl &)l g odd a3
oon poogde IRl cul Inj sl Gla 5)5e laLal
4 by ol dun o5 4 RNA S Jlasl K]
ool [¥0] aad oyl e jo ) Bus 5 le iels
Glaal 51 &S €65 ams e oad &l slgidy o
ausl oYU oy MirTarget |5l by odd o iw
g cono 35 2Bl )y 2k Jlel a4 il
@ oliee onlple g walg by gpuie <
S o) Gmobr lp & g0 Sl Gaice
@b & cwle s glbanF I (S LRNA, S
wor 38 h S o) ol el Gl g 60 Ses
cwl MirTarget )3l s’ »

Sl 5l s> Uil 31 a8 3 vy Jlais! oyl
) a4 BRNAG S Jlail (Solegilys
053 e Hlisl 51 Mg e domS @l moie
slays cel Cand @ adllas pl o &S ol olel p.abl
ol g ead wwyp GRNAG S BV 5l 500 VO Gun
FB o3kl 3590 (Slojgilyn I3l 93 bawg Jlo 3uioS
MIiR-10a Jlasl a5 oy ;i ¥ Jgis zols De dw i
5 Diana-microT by ke jsb 4 BDNF 5 4
yob 4 SIrtl -5 4 MiR-132 Jls! (TargetScan
Jlasl 4 MirTarget 4 Diana-microT Ly o yuie
VaMp2 5 « MiR-34C Jlasl Jols RNA ¢S VY
miR-106a MiR-153 Jlasl Rb1 4 mMiR-26b
APP 5 4 miR-16 4 miR-520c .miR-17-5p
miR- miR-29a/b MiR-135a miR-135b sl
s 4 BACEL .5 & miR-124 , miR-195 29c
Seose B TargetScan y MirTarget Loy o e
M9 ise ol @l el p ddg (m30sei 4
2 e SPp Egeme o TargetScan o MirTarget
Ll i Diana-microT

LRNA S Jhas! iyt el ooy yr dold]
b e o buy Syde s 4 B glagj
) &5 ob ol s g Ad pwyp G5 (SSleyslen

Jau « miR-132 BACEl « miR-186 APP
miR- NOS1 4 miR-132 ITPKB 4 miR-132
4 miR-137 PTEN & miR-212 , 132
4 MiR-125b ROCK1 « miR-146a TNFAIP1
aw j plSze bwy VAVL 4 miR-330 4 SPHK1
LS Cpl el D 08 i BB edlaiel 5yse I3l
ol om bl &5 GWlae 3 d9e St Oy
5 Wloa)S IS 1Sk 550 oy s LRNAG S
Yilis! ol oads sdalie Bua gl 5 cpl ol jd Sl

Bl ol ol g eeites jsb 4 BRNAG S ()l
Jelse ol 32 556 B2k 31 g el e yobo 4 sl (3S0n
cage S0 sl b LmRNA”iyo plo Wile (6,50
ey ol slr esd IS b ole » e
s 3 olye andl [¥0] wsl sns LRNA, S
3)90 3 dorse SIS &5 D905 dledudyy Jo syl
l.zzs"j LS‘)-? 04D ui’;ﬂ}f dl.moj L LmRNAB).i,_.o Q.g.l JLa.?l
ol (it (slogiolejl siejls el
Bley aw 5l o pp polaidl Uy 4 o g Gl
4 e 5y90 GLRNAG S Jlasl Jlaisl 35 3]y oo
3590 M8l Gt BB )lley G lawg (g )lasdl b 4,
3y90 cpl 534S 3l i edel Cawnd gl 3,5 15wy
a2 9 b 1) 3Ske py5dias Diana-microT
o5 & by ol Jlail g Jlles ol o 355 GRNA S
JB 03 Jlley 93 clp &S b s il o Sae
byl eres @mls Bl edes dwiie
RNA, S 93 Jlasl i 4,06 TargetScan «
>e Fyn & miR-106b 4 ApoE « miR-1908 J.Ls
Diana- 4 MirTarget _» ,5os 13l 90 &5 Jb o
W95 BUB 5 dw e & B 3)lge oyl (gl MiCrOT
CLRNAG S 55550 5l )3 a8 2l Ui pimed ol
Jlasl cuslg MirTarget  Sslo,gaslon 5l osd o)y
9 BACE1 ; & miR-107 4 miR-328 miR-298
> 4 g swokw |y SNX6 5 4 MIR-98-5p Jlas!
g TargetScan 45 sg Jb 3 opl g 18" adoyes oYL
Slge cpl 5l S dw se 4 B Diana-microT
Ol M8 Jols (1w (pl 13 &5 (20lS 4 a2 b didgs
claylpl plo & caws MirTarget |5l & sges dlgiuin

Journal of Health and Biomedical Informatics 2021; 7(4): 376-389 YA


https://jhbmi.ir/article-1-498-en.html

[ Downloaded from jhbmi.ir on 2025-11-04 ]

a0l g SIS

231 (6 5low b da o RNA G Suo B (45 (dw iy dwwns o

WS o ooy |y BRNAG S bas Glaal &5 i
ol S 5 RNAGSee oolass 156 590 55 ol puiiiio
Sl ygilon ) aw basgs ol il iloss 1> s> sl
Slpl g8 4 drg b .c8S 18 duome (yp 3)90
b Slgiee 56 o)l Cladod ir mbs ((Sloyshilsn
plsl sl dgrse oyl 2 5 B Glie o
dusyio S Ay g Al P dlpe cnl )3 585> b dnia
el @b b Slube oSy, ez plédl b oS
2 ©liios wilize ogylen 9 ) sl (228 Cllla
Slial gty lp dege slapnySl & bl 1o,
gl g an  Sto iz Glus,d p RNAG S
San o) cudgis) 9 RNAG S o il (Suigdcdn
S dol @l S e 5 4 S e edlitl
Ol el g adl cslie ag; S ilisee a3l
iote P e pie b e @l g O sl
o5l g5e el us b Gus 5 4 RNA, See L]
Lt (Ssilojgdilan slalpl LUly (poyp bolel ol
FEB @b @ dge sl &5 29000 odalie
b o d9utg polie yobo 4y dpan (S Sl (5ySe a0 L g Nigd
JFF A
d‘)’. L:.&ﬁ L;Lc)'ﬂol oli,b @ miRDB oli:b o3>
4 LRNA S Jlasl 65,Shes pnns 9 Clanl o i
Gaa slayi den [FA] cwl Gaa sla i Cdg,
M K dkwy 4 MIRDB 5 RNA, S
oblie Ul dbwse MirTarget ol a4 (Solboysilge
dlmvib"l.o)‘i 5l aS G sl b RNAg)S.w Wf
Wb o dwyi losel cawd 4 YU ol b b Jlgs
» MirTarget was Soboygalon Il wis asws
9 s lee 4 ¥ Jls > MIRDB oKLesls
S oy @es plls 0l e
oL 0315 )3 pizmen [¥O] Cowl 0as 820 LRNA ¢S
sodly zlyzauwl ¢ (60, Slas Lglm}f)m Syl miRDB
2 Sles CBlee b 0f ol (Aly S coge oS
5 ol o Sojlpzd slos,Slas 55 st 5 Jolo
S &ty b 5 b 4 [YO] wload (Sye

Juasl cpise cpl @l elol 0 Gopie LB T
BACE1l 4 miR-339-5p RARA 4 miR-138
APP 4 miR-106b , miR-20a miR-101
4 MiR-212 4 MiR-132 UCHL1 « miR-922
Sl 4w o bwy PTPN1 o miR-124 4 FOXO3
g0 SBUBIS & dge ledl plo MLD 035 e
Ban gy ‘@Cj Jlas! 9 LDRNA9)§\$A O’..‘ dy90 yd
B sl 2)90 (e Glisebl b alilel clidos
S

g TargetScan claylpl 5l & yo a5 ol 4 asg b
(3590 V) 5l RNAG S V+) wopd A) 390> MirTarget
Diana- buwy oo JB cRNA,S. Glial
905 lpdis 465wl g5 o Xid9ed i |, MICTOT
dl-"’dj L JLaJl Cobld b L;LQRNAB)&A SR D as
5 oolitel 4 ol L el e S dun
Jpl 4 31 quoen )5 3459 Diana-microT
4) i Loy TargetScan L awslis ,» MirTarget
590 SLRNAG S Jlasl 5l (1o 3 £V 5 2o 3 5F s
Lol 3905 (gt 1) 5l 3)90 slag) Cudgig) 4 (o)
&S Gl Joyd MV dgas 50 90 cpl s Sligsen yliee
Jp Lb)])’.gl L)"‘ 89 » LSYl'i u)l.,l}, oJ..’\.a;.)L'JLJ:J ’\’19"6"
2 des sy eSS GbRNAG S ot
Jlail 4y (mo0jes (ke 2929 ol b il yealilT (o
25 MirTarget )yl » Gaa clay; & LRNAG S,
(plpls ooy 0F 5 OY S5 4) 29 TargetScan
la,l38le 5 plo 4 cuws TargetScan s, l58le 5 4> 31
Jlail dmpie > Sramy sk & 390 bl
ol ool s sloy j Jol @B elul
dte (Sloygdilen IR 5 edlitl gyla adlas
w4 sliws <l MIRDB oKL ol ;> MirTarget
OF Ol 3 e 4 odigd poxie K00 Ojle 4L (63,Shes
Dgud o Ao gl BUn

(220 Oldlas I YL cuaS b glaodly ylass a4 dsgi b
2> Sleysiisn sbylil lap ol dnugi (sl b B
5 lacedgiome b bRNA So Bun 0 (b abej
A8 e e oSl pl 4 ST [FF Y] cwl aslse

Ao Journal of Health and Biomedical Informatics 2021; 7(4): 376-389


https://jhbmi.ir/article-1-498-en.html

[ Downloaded from jhbmi.ir on 2025-11-04 ]

S5 S j 9 Ceodhw Sl gl dloro

S o5 ol s 0,8es zols 590 ) ‘_;Ibli»ﬁiLo)‘T
Sl 9o o 5l S5 eolatel aRNAG S lise 45 yuis
FE8 dwoie Mg e MirTarget 5 TargetScan

ohs 4 baglan » Jdd> GLRNA, S Gun slay;
9 By ) (perdbpo sliwly 5 g Ll 5 55e el (6)law

sl eRaljl gy ly oladl glad o
il J,m|9'> J)g)lf )LM; 659> Cﬁ‘ U“w“’

&8l o)l
W5l 8l Dl eSzud dllie oyl By g

References

1. Khaledi S, Ahmadi S. Cellular and molecular
mechanisms of vitamin D deficiency in aging and
Alzheimer’s disease. Shefaye Khatam 2020; 8(3):97-
110. [In Persian] doi:10.29252/shefa.8.3.97

2. Khaledi S, Ahmadi S. Amyloid Beta and Tau: from
Physiology to Pathology in Alzheimer’s disease.
Shefaye Khatam 2016; 4(4):67-88. [In Persian] doi:
10.18869/acadpub.shefa.4.4.67

3. Nisbet RM, Polanco JC, Ittner LM, Goétz J. Tau
aggregation and its interplay with amyloid-beta. Acta
Neuropathol 2015;129(2):207-20.
doi: 10.1007/s00401-014-1371-2

4. Thal DR, Walter J, Saido TC, Fandrich M.
Neuropathology and biochemistry of Abeta and its
aggregates in Alzheimer's disease. Acta Neuropathol
2015;129(2):167-82. doi: 10.1007/s00401-014-1375-y
5. Kamenetz F, Tomita T, Hsieh H, Seabrook G,
Borchelt D, Iwatsubo T, et al. APP processing and
synaptic ~ function.  Neuron  2003;37(6):925-37.
doi: 10.1016/s0896-6273(03)00124-7

6. O'Brien RJ, Wong PC. Amyloid precursor protein
processing and Alzheimer's disease. Annu Rev
Neurosci  2011;34:185-204.  doi: 10.1146/annurev-
neuro-061010-113613

7. Han P, Shi J. A Theoretical Analysis of the Synergy
of Amyloid and Tau in Alzheimer's Disease. J
Alzheimers Dis 2016;52(4):1461-70.
doi: 10.3233/JAD-151206

8. Ahmadi S, Zobeiri M, Bradburn S. Molecular
mechanisms underlying actions of certain long
noncoding RNAs in Alzheimer's disease. Metab Brain
Dis  2020;35(5):681-93.  doi: 10.1007/s11011-020-
00564-9

9. Delay C, Mandemakers W, Hebert SS. MicroRNAs
in Alzheimer's disease. Neurobiol Dis 2012;46(2):285-
90. doi: 10.1016/j.nbd.2012.01.003

10. Hebert SS, Horre K, Nicolai L, Bergmans B,
Papadopoulou AS, Delacourte A, et al. MicroRNA
regulation of Alzheimer's Amyloid precursor protein
expression.  Neurobiol  Dis  2009;33(3):422-8.
doi: 10.1016/j.nbd.2008.11.009

11. Bartel DP. MicroRNAs: genomics, biogenesis,

Sascds olee 4 a0, MirTarget o6l
lodly g0 blod 55 9 Baa 5 cuigigy g RNAG S
AalS g )i 3590 05 ) parseds LB ol (palS 4 by
Guote el @l olgie ol )l Job oegn
& I, MirTarget 3l bog WRNAy S daa oy

G dg b odgmg ol b FR] cush 55 cusdly
sylpl o) ad Jol o )3 3990 slaCydgie
Saa o glagy @S degie uly ((Sleyedilsy
wls GLRNA, S. g Jol8 pae WaRNA, S

oy (350 JolS 5 5 oGl 0dly ;3 oad Cud 5 0l

mechanism, and function. Cell 2004;116(2):281-97.
doi: 10.1016/s0092-8674(04)00045-5

12. Li LC, Okino ST, Zhao H, Pookot D, Place RF,
Urakami S, et al. Small dsRNAs induce transcriptional
activation in human cells. Proc Natl Acad Sci U S A.
2006;103(46):17337-42.

doi: 10.1073/pnas.0607015103

13. Ambros V. The functions of animal microRNAs.
Nature 2004;431(7006):350-5.
doi: 10.1038/nature02871

14. Parvini N, Ahmadi S. Role of MicroRNAs in
Development of Immune Cells and Nervous System
and their Relation to Multiple Sclerosis. The
Neuroscience Journal of Shefaye Khatam 2015; 3:131-
44, [In Persian] doi:10.18869/acadpub.shefa.3.1.131
15. Juzwik CA, S SD, Zhang Y, Paradis-Isler N,
Sylvester A, Amar-Zifkin A, et al. microRNA
dysregulation in neurodegenerative diseases: A
systematic review. Prog Neurobiol 2019;182:101664.
doi: 10.1016/j.pneurobio.2019.101664

16. Quinlan S, Kenny A, Medina M, Engel T, Jimenez-
Mateos EM. MicroRNAs in Neurodegenerative
Diseases. Int Rev Cell Mol Biol 2017; 334:309-43.
doi: 10.1016/bs.ircmb.2017.04.002

17. Wang M, Qin L, Tang B. MicroRNAs in
Alzheimer's Disease. Front Genet 2019;10:153.
doi: 10.3389/fgene.2019.00153

18. Kozomara A, Ciriffiths-Jones S. miRBase:
integrating microRNA annotation and deep-sequencing
data.  Nucleic Acids Res 2011;39(Database
issue):D152-7. doi: 10.1093/nar/gkq1027

19. Riffo-Campos AL, Riquelme |, Brebi-Mieville P.
Tools for Sequence-Based miRNA Target Prediction:
What to Choose? Int J Mol Sci 2016;17(12):1987.
doi: 10.3390/ijms17121987

20. Femminella GD, Ferrara N, Rengo G. The
emerging role of microRNAs in Alzheimer's disease.
Front Physiol 2015;6:40.
doi: 10.3389/fphys.2015.00040

21. Patel N, Hoang D, Miller N, Ansaloni S, Huang Q,
Rogers JT, et al. MicroRNAs can regulate human APP
levels. Mol Neurodegener 2008;3:10.
doi: 10.1186/1750-1326-3-10

Journal of Health and Biomedical Informatics 2021; 7(4): 376-389 YA


http://dx.doi.org/10.29252/shefa.8.3.97
http://dx.doi.org/10.18869/acadpub.shefa.4.4.67
https://doi.org/10.1007/s00401-014-1371-2
https://doi.org/10.1007/s00401-014-1375-y
https://doi.org/10.1016/s0896-6273\(03\)00124-7
https://doi.org/10.1146/annurev-neuro-061010-113613
https://doi.org/10.1146/annurev-neuro-061010-113613
https://doi.org/10.3233/jad-151206
https://doi.org/10.1007/s11011-020-00564-9
https://doi.org/10.1007/s11011-020-00564-9
https://doi.org/10.1016/j.nbd.2012.01.003
https://doi.org/10.1016/j.nbd.2008.11.009
https://doi.org/10.1016/s0092-8674\(04\)00045-5
https://doi.org/10.1073/pnas.0607015103
https://doi.org/10.1038/nature02871
http://dx.doi.org/10.18869/acadpub.shefa.3.1.131
https://doi.org/10.1016/j.pneurobio.2019.101664
https://doi.org/10.1016/bs.ircmb.2017.04.002
https://dx.doi.org/10.3389%2Ffgene.2019.00153
https://doi.org/10.1093/nar/gkq1027
https://doi.org/10.3390/ijms17121987
https://doi.org/10.3389/fphys.2015.00040
https://dx.doi.org/10.1186%2F1750-1326-3-10
https://jhbmi.ir/article-1-498-en.html

[ Downloaded from jhbmi.ir on 2025-11-04 ]

a0l g SIS

231 (6 5low b da o RNA G Suo B (45 (dw iy dwwns o

22. Lei X, Lei L, Zhang Z, Zhang Z, Cheng Y.
Downregulated miR-29c correlates with increased
BACEL1 expression in sporadic Alzheimer's disease. Int
J Clin Exp Pathol 2015;8(2):1565-74.

23. Derisbourg M, Leghay C, Chiappetta G,
Fernandez-Gomez FJ, Laurent C, Demeyer D, et al.
Role of the Tau N-terminal region in microtubule
stabilization revealed by new endogenous truncated
forms. Sci Rep 2015; 5:9659. doi: 10.1038/srep09659
24. Liu W, Zhao J, Lu G. miR-106b inhibits tau
phosphorylation at Tyrl8 by targeting Fyn in a model
of Alzheimer's disease. Biochem Biophys Res
Commun 2016;478(2):852-7.
doi: 10.1016/j.bbrc.2016.08.037

25. Wang X, Liu D, Huang HZ, Wang ZH, Hou TY,
Yang X, et al. A Novel MicroRNA-124/PTPNL1 Signal
Pathway Mediates Synaptic and Memory Deficits in
Alzheimer's Disease. Biol Psychiatry 2018;83(5):395-
405. doi: 10.1016/j.biopsych.2017.07.023

26. Salta E, Sierksma A, Vanden Eynden E, De
Strooper B. miR-132 loss de-represses ITPKB and
aggravates amyloid and TAU pathology in Alzheimer's
brain. EMBO Mol Med 2016;8(9):1005-18.
doi: 10.15252/emmm.201606520

27. Donmez G. The Effects of SIRT1 on Alzheimer's
Disease Models. Int J Alzheimers Dis 2012;
2012:509529. doi: 10.1155/2012/509529

28. Wang Y, Veremeyko T, Wong AH, El Fatimy R,
Wei Z, Cai W, et al. Downregulation of miR-132/212
impairs S-nitrosylation balance and induces tau
phosphorylation in Alzheimer's disease. Neurobiol
Aging 2017;51:156-66.
doi: 10.1016/j.neurobiolaging.2016.12.015

29. Zhao Y, Zhao R, Wu J, Wang Q, Pang K, Shi Q, et
al. Melatonin  protects against Abeta-induced
neurotoxicity in  primary neurons via miR-
132/PTEN/AKT/FOXO3a pathway. Biofactors
2018;44(6):609-18. doi: 10.1002/biof.1411

30. He D, Tan J, Zhang J. miR-137 attenuates Abeta-
induced neurotoxicity through inactivation of NF-
kappaB pathway by targeting TNFAIP1 in Neuro2a
cells. Biochem Biophys Res Commun
2017;490(3):941-7. doi: 10.1016/j.bbrc.2017.06.144
31. Wu BW, Wu MS, Guo JD. Effects of microRNA-
10a on synapse remodeling in hippocampal neurons
and neuronal cell proliferation and apoptosis through
the BDNF-TrkB signaling pathway in a rat model of
Alzheimer's disease. J Cell Physiol 2018;233(7):5281-
92. doi: 10.1002/jcp.26328

32. Wang Y, Li Y, Yang W, Gao S, Lin J, Wang T, et
al. Ginsenoside Rb1 inhibit apoptosis in rat model of
Alzheimer's disease induced by Abetal-40. Am J
Transl Res 2018; 10(3): 796-805.

33. Ohrfelt A, Johansson P, Wallin A, Andreasson U,
Zetterberg H, Blennow K, et al. Increased
Cerebrospinal Fluid Levels of Ubiquitin Carboxyl-
Terminal Hydrolase L1 in Patients with Alzheimer's
Disease. Dement Geriatr Cogn Dis Extra
2016;6(2):283-94. doi: 10.1159/000447239

34.Wang X, Tan L, Lu Y, Peng J, Zhu Y, Zhang Y, et
al. MicroRNA-138 promotes tau phosphorylation by

targeting retinoic acid receptor alpha. FEBS Lett.
2015;589(6):726-9. doi: 10.1016/j.febslet.2015.02.001
35. Li Q, Li X, Wang L, Zhang Y, Chen L. miR-98-5p
Acts as a Target for Alzheimer's Disease by Regulating
Abeta Production Through Modulating SNX6
Expression. J Mol Neurosci 2016;60(4):413-20.
doi: 10.1007/s12031-016-0815-7

36. Wang G, Huang Y, Wang LL, Zhang YF, Xu J,
Zhou Y, et al. MicroRNA-146a suppresses ROCK1
allowing hyperphosphorylation of tau in Alzheimer's
disease. Sci Rep 2016;6:26697.
doi: 10.1038/srep26697

37. Hu S, Wang H, Chen K, Cheng P, Gao S, Liu J, et
al. MicroRNA-34c  Downregulation Ameliorates
Amyloid-beta-Induced Synaptic Failure and Memory
Deficits by Targeting VAMP2. J Alzheimers Dis
2015;48(3):673-86. doi: 10.3233/JAD-150432

38. Jin Y, Tu Q, Liu M. MicroRNA125b regulates
Alzheimer's disease through SphK1 regulation. Mol
Med Rep 2018;18(2):2373-80.
doi: 10.3892/mmr.2018.9156

39. Zhou Y, Wang ZF, Li W, Hong H, Chen J, Tian Y,
et al. Protective effects of microRNA-330 on amyloid
beta-protein  production, oxidative stress, and
mitochondrial dysfunction in Alzheimer's disease by
targeting VAV1 via the MAPK signaling pathway. J
Cell Biochem 2018;119(7):5437-48.
doi: 10.1002/jcb.26700

40. Wang Z, Qin W, Wei CB, Tang Y, Zhao LN, Jin
HM, et al. The microRNA-1908 up-regulation in the
peripheral blood cells impairs amyloid clearance by
targeting ApoE. Int J  Geriatr  Psychiatry
2018;33(7):980-6. doi: 10.1002/gps.4881

41. Rehmsmeier M, Steffen P, Hochsmann M,
Giegerich R. Fast and effective prediction of
microRNA/target duplexes. RNA 2004;10(10):1507-
17. doi: 10.1261/rna.5248604

42. Betel D, Koppal A, Agius P, Sander C, Leslie C.
Comprehensive modeling of microRNA targets
predicts functional non-conserved and non-canonical
sites. Genome Biol 2010;11(8):R90. doi: 10.1186/gb-
2010-11-8-r90

43. Min H, Yoon S. Got target? Computational
methods for microRNA target prediction and their
extension. Exp Mol Med. 2010;42(4):233-44.
doi: 10.3858/emm.2010.42.4.032

44. Chen L, Heikkinen L, Wang C, Yang Y, Sun H,
Wong G. Trends in the development of miRNA
bioinformatics tools. Brief Bioinform
2019;20(5):1836-52. doi: 10.1093/bib/bby054

45, Liu W, Wang X. Prediction of functional
microRNA targets by integrative modeling of
microRNA binding and target expression data.
Genome Biol 2019;20(1):18. doi: 10.1186/s13059-019-
1629-z

46. Reczko M, Maragkakis M, Alexiou P, Grosse I,
Hatzigeorgiou AG. Functional microRNA targets in
protein coding sequences. Bioinformatics
2012;28(6):771-6. doi: 10.1093/bioinformatics/bts043
47. Liu C, Mallick B, Long D, Rennie WA, Wolenc A,
Carmack CS, et al. CLIP-based prediction of

YAY Journal of Health and Biomedical Informatics 2021; 7(4): 376-389


https://doi.org/10.1038/srep09659
https://doi.org/10.1016/j.bbrc.2016.08.037
https://doi.org/10.1016/j.biopsych.2017.07.023
https://doi.org/10.15252/emmm.201606520
https://doi.org/10.1155/2012/509529
https://doi.org/10.1016/j.neurobiolaging.2016.12.015
https://doi.org/10.1002/biof.1411
https://doi.org/10.1016/j.bbrc.2017.06.144
https://doi.org/10.1002/jcp.26328
https://doi.org/10.1159/000447239
https://doi.org/10.1016/j.febslet.2015.02.001
https://doi.org/10.1007/s12031-016-0815-7
https://doi.org/10.1038/srep26697
https://doi.org/10.3233/jad-150432
https://doi.org/10.3892/mmr.2018.9156
https://doi.org/10.1002/jcb.26700
https://doi.org/10.1002/gps.4881
https://doi.org/10.1261/rna.5248604
https://doi.org/10.1186/gb-2010-11-8-r90
https://doi.org/10.1186/gb-2010-11-8-r90
https://dx.doi.org/10.3858%2Femm.2010.42.4.032
https://doi.org/10.1093/bib/bby054
https://doi.org/10.1186/s13059-019-1629-z
https://doi.org/10.1186/s13059-019-1629-z
https://doi.org/10.1093/bioinformatics/bts043
https://jhbmi.ir/article-1-498-en.html

[ Downloaded from jhbmi.ir on 2025-11-04 ]

S5 S j 9 Ceodhw Sl gl dloro

mammalian microRNA binding sites. Nucleic Acids
Res 2013;41(14):e138. doi: 10.1093/nar/gkt435

48. Dweep H, Sticht C, Gretz N. In-Silico Algorithms
for the Screening of Possible microRNA Binding Sites
and Their Interactions. Curr Genomics 2013;14(2):127-
36. doi: 10.2174/1389202911314020005

49. Wong N, Wang X. miRDB: an online resource for
microRNA  target  prediction and  functional
annotations. Nucleic Acids Res 2015;43(Database
issue):D146-52. doi: 10.1093/nar/gku1104

Journal of Health and Biomedical Informatics 2021; 7(4): 376-389 YAA


https://doi.org/10.1093/nar/gkt435
https://dx.doi.org/10.2174%2F1389202911314020005
https://doi.org/10.1093/nar/gku1104
https://jhbmi.ir/article-1-498-en.html

[ Downloaded from jhbmi.ir on 2025-11-04 ]

Journal of Health and Biomedical Informatics
Original Article Medical Informatics Research Center
2021; 7(4): 376-389

Comparing MicroRNA Target Gene Predictions Related to Alzheimer's Disease
Using Online Bioinformatics Tools

Koraei Maryam', Ahmadi Shamseddin®*

* Received: 16 May 2020 * Accepted: 10 Aug 2020

Introduction: The prediction of microRNAs related to target genes using bioinformatics tools saves
time and costs of the experimental analyses. In the present study, the prediction of microRNA target
genes relevant to Alzheimer’s Diseases (AD) were compared with the experimentally reported data
using different bioinformatics tools.

Method: A total of 41 microRNAs associated with 21 essential genes involved in AD were selected
based on experimental results reported in previously published literature. Then, the prediction of the
target gene for each microRNA was done using three bioinformatics tools, including MirTarget,
TargentScan, and Diana-microT. The results of the predictions for all three tools considering the
reported target genes were compared with each other.

Results: The results showed that MirTarget, TargetScan, and Diana-microT correctly predicted
66%, 61%, and 27% of microRNAs’ attachment to the previously reported target genes involved in
AD, respectively. However, none of the tools could predict the attachment of 22% of the
microRNAS to the target genes reported in the literature.

Conclusion: It can be concluded that MirTarget and TargetScan can better predict the target gene
for microRNAs involved in AD compared with Diana-microT. Considering the algorithm used in
MirTarget, this bioinformatics tool provides more functional and accurate results in predicting the
target genes for microRNAs and it is recommended for predicting the target genes of microRNAs. It
can also be concluded that the reported target genes for microRNAs involved in AD need further
investigations in some cases.
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