13 G A Olrio IFAQ Hle o) o )leds Y JL.»_‘/'/' kol dJlio

25 SLRNA (i i (Silo 5ol g (o 5

SARS-C0V-2 (w939 35l 30 (wg 9

T S g2 duns G0 s ol (| |00 ]

Olypl g o, 8 C.J.> oKiils “ojl.c soaSisls ) sles,slid g |a5l.c 03; Q
O‘ﬁ‘ g ‘u..;)lé C"'L" oKl ‘u.:)lé C‘J’ od&.ﬁ&;}g 6‘5)5.15»535.0 oj)f 48

0w

Sy 0 ey «lelodd b ez Gl S5 4 Soler (rl (Ve YN palsi )0 1A-0y955 j00b oo
4 SARS-COV-2 5,5 (liis)lom slopmsilile s )05 0925 (T b ablie (6l 5550 STy Jlizeos o5
26l 5 SVRNA) wgpg S>58 sRNA i 151 0iS o S8 o] sl coslie slaglo,s cslis
5 SARS-COV-2 sla g ng psis Vb caplie 4 a2 b el i3S )18 4z g5 5,90 SARS-COV (0504
o33 9 SARS-COV-2 s555 ;0 LSVRNA ] jea> vy p Ban b pol>  Suilegiilen caddllas SARS-CoV
28,5 abnil sl o LT Gas slays

Sl JIg L SARS-COV g5 4 by e SVRNA s Jlgs o capolie o230 51y BLASTN 3,
T 15316 5 5l SVRNA Gaa slacyy (cuoiin &l -0 solizel MERS-COV g SARS-COV-2 5455 ;0 o]
oM & awyp sl ENMACAE colisg 5 opiomen 0l ool TargetScanHuman custom version 5.2
L Gon slaryy ouiig ot n sl jiiSen p aSs 000,85 ooliiwl KEGG (o o ;0 SVRNA Goa slayj
S350 slys 5 _sile ot sl 5 4 Cytohubba s MCODE laws3dl i 5 om, Cytoscape ijsle
Al oolarwl 4l

5 SARS-CoV-2 445 ;0 SYRNA-N Jlgs SARS-COV g, pgj 50 oo axslis SVRNA av L
ool )13 Gas 4,08 SVRNA-N a5 w8 )5 S ered el odd cblis 6ol ol 4 MERS-CoV
sldssle & byye glop) Gezen aSlbise wyls 505 i RAPL Glojely o jo o5 ilize (5 1Y
iy g0 35505 TGP lojoly s 30 fibin (S50

9 SARS-CoV-2 ;s ke gy ;0 SVRNA-N 25 (69, » yiin saddlas yol> ganlllas 5l Jol> slaosls
a2 o olgidig 1) 1 A-0y955 (5325 Sl (1ol po0 ()l plie 4 o ade s ST JsSgo 5l oolisl ISl
Rapl ilsyely yomwe SARS-COV-2 (g Sz55 GLRNA 0 8-0,555 1 guls’ (531

Jis otissi

ahahmadi@pgu.ac.ir



mailto:ahahmadi@pgu.ac.ir
mailto:ahahmadi@pgu.ac.ir

116 A Slrio A1 5l o oyled ¥ Jlo \ ‘

OyKed g (sumdlp sl dus!

JLasl Gyl 5l bogas 1) (lisee poi ,Sendl 5 Loy Ssn
ALY slhogelSe a5 S5e) 'cants Joe g3 4
doz i sal ) (09 Jate ol 4 LRNA, S
b st 4 LMRNA s G-UTR)Y MY s
ps; by a5 SLMIRNA  opdle V] s
Slacs ysld Colas (il (igd oo (6510595 g ng
s SzsS SLNCRNA plulis cely b Jiy
Sy g 50 sy RNA a5 cuslons
Wy oo slaiad sl gy a5 I o [A] wgd
oolitul Jolo ;5 LRNAG S adgi psus o yans |
51 Zeol RNA 51 ol pgss a5 ol og g 15T s
ok ulr Rl e Gl
ks sl a5 aiS e colital 55 sNCRNA
lowsns Sz sLRNA  (LRNA, s
3 o2 LSVRNA 4] wsi o 5,185%66 SVRNA)
@hisilen S w2 5 ans SN 657 el
;o WSVRNA VAl sis o Wl 285 g
2 S lanS bl (Al sl oo 5 UgyS slamg ng
slagl L SVRNA v 5525 SARS-COV g
N  goausas sasb 0 a3l SVRNA-N
$00iiSaS 4>l o #8l5) SVRNA-NSP3.1 (g9
sa>b o @8l SVRNA-nsp3.2 4 (nsp3.1
as Ll 5[] ol sas 3,155 (NSP3.2 (goaisas
ooons p55 & ok cals SARS-COV-2 pgis
wyp pol sadlhs 3l Gos o yls SARS-CoV
ps55 o> WSVRNA ool jpom (Silejsiilsen
5 Sae glap) i 3 SARS-COV-2 gy
el Hbie Joko 10 o] (6,138 51 unilSo
Wiy g g

w923 SWSVRNA L alic b Iy oLl
SARS-COV-2 lawsys psi 3o SARS-COV
MERS-CoV ,

GLSVRNA  alie sloJlg  sloled jolite
a5 5 SARS-COV  ugns ons aslis
5§ MERS-COV 5 SARS-COV-2 sla s s
5 NCBI ol5,5 BLASTN) usslsy ol

’ Seed sequence
83-UTR
% Small viral RNAs

https://journals.sbmu.ac.ir/nafas

L PRETY

S b oler Y18 Jlo 35158 VamaygsS (s e
ooans I sl oas 5; 4 5) cadls g059> 50 20
)‘ W) @L..ul...w U”9r9 u...o...a.b SARS'COV'2
30 2hlem 4 ol a5 cl Yoa.i)ﬁjbg)f oolgil>
swl a4 e Uy slagmgny el (Ll
el 0y2sl8 5 o5 asle pedle b (S9)05le e
Rlsl 5 Slimsy Juab 55 (ogas 4 laasgisl Cled
wilg oo g,S slagmsny omizeen V] Wstoo e
5 g BV wes e b g 4 Jlels sl el
asls HKUL g HCoV-NL63 HCoV-0OC43
oloo) (e pwdid lacigac loges 45 Widg ol
RVCSIRTSEENA VSR SRS S I WS £ J IVINK 908
35 SARS-COV ol L sz lisS usns
dgd> Do (pl ;0 g 0e JS VeV Jlu b oas ul
S g ol sl 5l e VYE aS s S e |y i Ae e e
a5 YOV paliew o ol 5l o [o] wols s
Obeye 53 0L el lp LoS mans 5 o
Jele a5 0o oluls MERS-COV 4l L (555
393> (wang Onl O Al ygls (il ol pg)ain
I 0s5 ol LT 5l a5 ASS aS 5, dis |, i Yo e e
Sl b ool o5 Lol b e o] wels s
S CSLD Gl OO s yag, VN R-ygS
s oel Gl ol b oablie glasl, 8l slaie
] )‘\))95)_)

GRS 530 6l sy (oS bl 5l (S
SzsS GLRNA S 5 4 955 ol »
<039 yol Ivgl ae (NCRNA) ao..x;.;S..xS):,.é
9 DNA PS5 l.: (531'60"’5)‘15 aS Gl o0 QAM
Lo g nssiy wile RNA 0535 L oo g s reizeod
Jg.w L ‘) danRNA ubyw‘so ‘5)‘3 wd O as
SST s a5 anS e 6, 5as TRNA, S

L coviID-19

% Coronaviridae

% Adenoid inflammation
* Guangzhou

> Non-coding RNAs

® miRNAs



https://journals.sbmu.ac.ir/nafas

"o Jgile olulis sl MCODE (saigjl .58 g,
L PPl &St jo (eiig n iz 5l St slapuSla)
node k-core=2 .degree cutoff=2 s Ls
maximum depth=100 , score cutoff=0.2
G 50 6550 slagy) cmizmen VY] as eolazul
el 5 g CytoHubba saig38l 5l eolisl b PPI
Iyel was elolis An\?)o

tbasl

3 SARS-CoV-2 eg5 ;0 SVRNA-N Jlg
Ll subcblas sob 5 ol e 4 MERS-CoV
SARS- o9 5o a5 ol lis BLASTN b
'Y o SVRNA-nsp3.1 L «lie Jlg CoV-2
by ol (O U)oyl cals QT L asealSes
ol LY US8) 0 wsetlSe V4, MERS-CoV
Mol gy ol 50 A B Y sleassilsy
S50 ;0 (Y JK& g )V JKE) wives ool cblax
o9rs ol b oalie Jls SVRNA-nsp3.2
cals colis T L agealsss ool SARS-CoV-2
cas MERS-CoV o099 40 dde cplas () JSB)
Gl A BT Glaagelse Jlo cnl b ooy assilSys
Yigd oo Jaie SEEA SEQUENCE « 45 55 lausgalS
mlo Wogs sadcbli> MalS b wgps cnl o
s Al Ly SYRNA-N & Ls o BLASTN
Y 5 ¥ ,0 s SVRNA ) Jlg &S sysb o
5 SARS-COV-2 Lugny j0 sy 4 assilsy
Sy Jb cpl bocals ol MERS-CoV
el g5 am o 50 o] )3 ALY (glaossilsys
(Y S g ) JSCE) ogr oad blis

1o ool 518 Gua 4,0l Ylas! SVRNA-N
Sl ¥ (Gl anz 5 5402l G250 51 03
Vosbosslss Jlasl 08 L Goe lag) (s
ol plas coanss Joe Jlg 40 SVRNA-N Jlgs A &
Wl mueille (nl sk ) Gl 05 WY oS
Josz ;o by Jols ab .aigds &8l SVRNA-N Gos

M PSP

" Modules
® Degree

SARS-COV-2 of555taws 55 b SVRNA i

25l bog ead gy alie b sl Jlgs (sl
ol Ve el 5 jse sailiulas ol eslil
Syge Jlg gamls o gllal gSlas YA S alls
o V=Y il sasl Glbasl Corns 5hitel o ¢ g
ISe e eSS bo2ly 2l
50 ead b g wopy o Jblie ;o LSVRNA
SARS- o wgpg 5l Sy 5l Lis calise bl
5 BLASTN 5,5 MERS-CoV , CoV-2
JOCK <

SVRNA Gua sl y§ oo sions

SLMIRNA jizen LSVRNA oSul ) azg L
sa>b o ole )13 Gaa b wiold Sg ) 8e slo Jsle
R 6 cos 1) lagl ple dagy Y g aex s
Jske ;0 SVRNA Goa sloys cooion &l i
Slge a4 SVRNA Sl ALY oSy (b
Sas slaos o o a3 Ly o Seed sequence
el 5 eslesl L SVRNA
TargetScanHuman custom version 5.2
INT was oot

Bub glay] (s 5L yemmagiil Sl 5 4 55
SVRNA

sy o5 Sl dshe Glo e 9, 2 Jelod 5 43208
L Caisdie i 0T o i ead i oo
ol 5l g lgie @ Enrichr Sl 5l eolazl
S gloadl GiS ly 1 ey (M &S
DY] ss sl wiS oo 55l

—egp G Sen y aSh Sl g 4 pd
obuil SVRNA Gua slayyi (PPl % iy
S o so) el g g5k

lagyl slagy; 5 olagetisn om iiSenn S0 lp
oL 5l ooliiwl L PPl (g4t axiws SVRNA Gon
o, (nttp://string-db.org/) STRING esls
i 25 kel el gl b (ola fiSen ol
PPl o b o Cytoscape ,lisle s o,lg </ 5

! Expected Threshold

2 Word Size

® Max matches in a query range
* Match/Mismatch Scores

> Pathway enrichment analysis
® Protein-Protein interaction

146 A olrio A9l ) o5led ¥ Jlu \ ‘


http://string-db.org/

ir/nafas

.ac.Ir

ournals.sbmu

i

https

ol dunud]

oo o

Targetscan gesls oL 31 solisuw! L SVRNA-N (6l ool S iy Su sy Cow pid ) Jgu>

L 05 Job pb o sl 03 ol pb
DIP2B DIP2 disco-interacting protein 2 homolog B (Drosophila) MPEG1 macrophage expressed gene 1
FABP3 fatty acid binding protein 3, muscle and heart (mammary-derived growth inhibitor) NUFIP2 nuclear fragile X mental retardation protein interacting protein 2
KLF13 Kruppel-like factor 13 OPCML opioid binding protein/cell adhesion molecule-like
ACVR2A activin A receptor, type 1A PDCD6IP programmed cell death 6 interacting protein
ACVR2B activin A receptor, type 11B PLEKHB2 pleckstrin homology domain containing, family B (evectins) member 2
AJAP1 adherens junctions associated protein 1 POLDIP2 polymerase (DNA-directed), delta interacting protein 2
BASP1 brain abundant, membrane attached signal protein 1 POM121C POM121 membrane glycoprotein C
BRD4 bromodomain containing 4 PPARGCI1A peroxisome proliferator-activated receptor gamma, coactivator 1 alpha
C120rf23 chromosome 12 open reading frame 23 RAB35 RAB35, member RAS oncogene family
CACNB4 calcium channel, voltage-dependent, beta 4 subunit RBM33 RNA binding motif protein 33
CAMTAL calmodulin binding transcription activator 1 RNF144A ring finger protein 144A
CSMD1 CUB and Sushi multiple domains 1 SCRN1 secernin 1
CYP20A1 cytochrome P450, family 20, subfamily A, polypeptide 1 SH2D5 SH2 domain containing 5
DDX6 DEAD (Asp-Glu-Ala-Asp) box polypeptide 6 SH3PXD2A SH3 and PX domains 2A
DNAJB2 DnaJ (Hsp40) homolog, subfamily B, member 2 SLC12A8 solute carrier family 12 (potassium/chloride transporters), member 8
EIF5B eukaryotic translation initiation factor 5B SLC39A14 solute carrier family 39 (zinc transporter), member 14
FAM178A family with sequence similarity 178, member A SNCA synuclein, alpha (non A4 component of amyloid precursor)
FGF7 fibroblast growth factor 7 (keratinocyte growth factor) SYPL2 synaptophysin-like 2
FRMD7 FERM domain containing 7 TNNI1 troponin | type 1 (skeletal, slow)
GABPB2 GA binding protein transcription factor, beta subunit 2 UBE2R2 ubiquitin-conjugating enzyme E2R 2
GRSF1 G-rich RNA sequence binding factor 1 ZFHX4 zinc finger homeobox 4
HGF hepatocyte growth factor (hepapoietin A; scatter factor) ZKSCAN1 zinc finger with KRAB and SCAN domains 1
HTRA2 HtrA serine peptidase 2 ZNF608 zinc finger protein 608
KIAA1244 KIAA1244 ACIN1 apoptotic chromatin condensation inducer 1
KIF24 kinesin family member 24 ADCY6 adenylate cyclase 6
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MAP1B microtubule-associated protein 1B ADRB2 adrenergic, beta-2-, receptor, surface
MECP2 methyl CpG binding protein 2 (Rett syndrome) BBS12 Bardet-Biedl syndrome 12
MEN1 multiple endocrine neoplasia | BCL11A B-cell CLL/lymphoma 11A (zinc finger protein)
MIER3 mesoderm induction early response 1, family member 3 BMP8A bone morphogenetic protein 8a
Cl4orf101 chromosome 14 open reading frame 101 TNRC6A trinucleotide repeat containing 6A
CD44 CD44 molecule (Indian blood group) TUB tubby homolog (mouse)
C0OQ9 coenzyme Q9 homolog (S. cerevisiae) WNK3 WNK lysine deficient protein kinase 3
CuUL3 cullin 3 YES1 v-yes-1 Yamaguchi sarcoma viral oncogene homolog 1
ETV5 ets variant gene 5 (ets-related molecule) ZEB2 zinc finger E-box binding homeobox 2
FXR1 fragile X mental retardation, autosomal homolog 1 ZNF280C zinc finger protein 280C
GABRE gamma-aminobutyric acid (GABA) A receptor, epsilon ZNF346 zinc finger protein 346
GALNT2 c_Um_uo.m_w_vmMMRM%%T@%MMMMMMWm%m__«u%%ﬁ.“.% N- Cllorfs7 chromosome 11 open reading frame 57
GATAD2B GATA zinc finger domain containing 2B C12orf12 chromosome 12 open reading frame 12
GNL3L guanine nucleotide binding protein-like 3 (nucleolar)-like Clorfl44 chromosome 1 open reading frame 144
IGSF22 immunoglobulin superfamily, member 22 C2orf67 chromosome 2 open reading frame 67
KIF3B kinesin family member 3B C6orf106 chromosome 6 open reading frame 106
LASS6 LAG1 homolog, ceramide synthase 6 CALM1 calmodulin 1 (phosphorylase kinase, delta)
rOOmmqmm similar to expressed sequence Al836003 CAP2 CAP, adenylate cyclase-associated protein, 2 (yeast)
LPHN1 latrophilin 1 CCDC4 coiled-coil domain containing 4
N4BP3 Nedd4 binding protein 3 DGKI diacylglycerol kinase, iota
NAV1 neuron navigator 1 DOCK4 dedicator of cytokinesis 4
PDYN Prodynorphin FAM166B family with sequence similarity 166, member B
SLC30A7 solute carrier family 30 (zinc transporter), member 7 FAM70A family with sequence similarity 70, member A
SOCS6 suppressor of cytokine signaling 6 GATAD2A GATA zinc finger domain containing 2A
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SPIN1 spindlin 1 GPRC5B G protein-coupled receptor, family C, group 5, member B
ST7L suppression of tumorigenicity 7 like HLF hepatic leukemia factor
TEAD1 TEA domain family member 1 (SV40 transcriptional enhancer factor) KAT2B K(lysine) acetyltransferase 2B
TM9ISF4 transmembrane 9 superfamily protein member 4 KCNC1 potassium voltage-gated channel, Shaw-related subfamily, member 1
KDELR2 KDEL (Lys-Asp-Glu-Leu) endoplasmic reticulum protein retention PTPRD protein tyrosine phosphatase, receptor type, D
KIAA1688 _A_>Mmmwmu_wwo8_3 RAP2B RAP2B, member of RAS oncogene family
KLHL28 kelch-like 28 (Drosophila) SEC14L5 SEC14-like 5 (S. cerevisiae)
LOC12988 hypothetical LOC129881 SENP1 SUMO1/sentrin specific peptidase 1
_,\_w,_u v-maf musculoaponeurotic fibrosarcoma oncogene homolog (avian) SORCS1 sortilin-related VVPS10 domain containing receptor 1
MAP4K5 mitogen-activated protein kinase kinase kinase kinase 5 TET1 tet oncogene 1
NCOA1 nuclear receptor coactivator 1 TFAP2A transcription factor AP-2 alpha (activating enhancer binding protein 2 alpha)
NDNL2 necdin-like 2 TP53INP2 tumor protein p53 inducible nuclear protein 2
NPEPPS aminopeptidase puromycin sensitive ZBTB1 zinc finger and BTB domain containing 1
NUAK1 NUAK family, SNF1-like kinase, 1 ZFP90 zinc finger protein 90 homolog (mouse)
PACSIN1 protein kinase C and casein kinase substrate in neurons 1 tcag7.1228 hypothetical protein FLJ25778
PIK3R1 phosphoinositide-3-kinase, regulatory subunit 1 (alpha) PPM1H protein phosphatase 1H (PP2C domain containing)
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Accession number  SVRNA-N M\ svRNA-nsp3.1 s svRNAnsp3.2 J s
*  NC_004718.3 AGGAACTGGCCCAGAAGCTTC GAGGAAGAAGAGGACGAT GAGGAAGAAGAAGAGGAAGACT
1 MT671827.1 AGGAACTGGGCCAGAAGCTGG GAAGAAGAAGAGTTTGAG GAGGATGAAGAAGAAGGTGATT
2 MT666099.1 AGGAACTGGGCCAGAAGCTGG GAAGAAGAAGAGTTTGAG GAGGATGAAGAAGAAGGTGATT
3 MT665028.1 AGGAACTGGGCCAGAAGCTGG GAAGAAGAAGAGTTTGAG GAGGATGAAGAAGAAGGTGATT
4 MT661524.1 AGGAACTGGGCCAGAAGCTGG GAAGAAGAAGAGTTTGAG GAGGATGAAGAAGAAGGTGATT
5 MT655135.1 AGGAACTGGGCCAGAAGCTGG GAAGAAGAAGAGTTTGAG GAGGATGAAGAAGAAGGTGATT
6 MT653108.1 AGGAACTGGGCCAGAAGCTGG  GAAGAAGAAGAGTTTGAG GAGGATGAAGAAGAAGGTGATT
7  MT646036.1 AGGAACTGGGCCAGAAGCTGG GAAGAAGAAGAGTTTGAG GAGGATGAAGAAGAAGGTGATT
8  MT644268.1 AGGAACTGGGCCAGAAGCTGG GAAGAAGAAGAGTTTGAG GAGGATGAAGAAGAAGGTGATT
9  MT641775.1 AGGAACTGGGCCAGAAGCTGG  GAAGAAGAAGAGTTTGAG GAGGATGAAGAAGAAGGTGATT
10 MT641761.1 AGGAACTGGGCCAGAAGCTGG  GAAGAAGAAGAGTTTGAG GAGGATGAAGAAGAAGGTGATT
11 MT635445.1 AGGAACTGGGCCAGAAGCTGG  GAAGAAGAAGAGTTTGAG GAGGATGAAGAAGAAGGTGATT
12 MT630427.1 AGGAACTGGGCCAGAAGCTGG  GAAGAAGAAGAGTTTGAG GAGGATGAAGAAGAAGGTGATT
13 LC553270.1 AGGAACTGGGCCAGAAGCTGG  GAAGAAGAAGAGTTTGAG GAGGATGAAGAAGAAGGTGATT
14 LC553270.1 AGGAACTGGGCCAGAAGCTGG  GAAGAAGAAGAGTTTGAG GAGGATGAAGAAGAAGGTGATT
15 MT612303.1 AGGAACTGGGCCAGAAGCTGG  GAAGAAGAAGAGTTITGAG GAGGATGAAGAAGAAGGTGATT
16 MT510700.1 AGGAACTGGGCCAGAAGCTGG  GAAGAAGAAGAGTTTGAG GAGGATGAAGAAGAAGGTGATT
17 MT607604.1 AGGAACTGGGCCAGAAGCTGG  GAAGAAGAAGAGTITGAG GAGGATGAAGAAGAAGGTGATT
18  MT605818.1 AGGAACTGGGCCAGAAGCTGG  GAAGAAGAAGAGTTTGAG GAGGATGAAGAAGAAGGTGATT
19 MT479225.1 AGGAACTGGGCCAGAAGCTGG  GAAGAAGAAGAGTTTGAG GAGGATGAAGAAGAAGGTGATT
20 MT582497.1 AGGAACTGGGCCAGAAGCTGG GAAGAAGAAGAGTTTGAG GAGGATGAAGAAGAAGGTGATT
21 MT499218.1 AGGAACTGGGCCAGAAGCTGG GAAGAAGAAGAGTTTGAG GAGGATGAAGAAGAAGGTGATT
22 MT576584.1 AGGAACTGGGCCAGAAGCTGG  GAAGAAGAAGAGTTTGAG GAGGATGAAGAAGAAGGTGATT
23 MT576645.1 AGGAACTGGGCCAGAAGCTGG GAAGAAGAAGAGTTTGAG GAGGATGAAGAAGAAGGTGATT
24 MT569474.1 AGGAACTGGGCCAGAAGCTGG GAAGAAGAAGAGTTTGAG GAGGATGAAGAAGAAGGTGATT
25 MT568643.1 AGGAACTGGGCCAGAAGCTGG  GAAGAAGAAGAGTTTGAG GAGGATGAAGAAGAAGGTGATT )
26 MT558703.1 AGGAACTGGGCCAGAAGCTGG GAAGAAGAAGAGTTTGAG GAGGATGAAGAAGAAGGTGATT '
7 MT5107441 AGGAACTGGGCCAGAAGCTGG GAAGAAGAAGAGTTTGAG GAGGATGAAGAAGAAGGTGATT
28 MT407659.1 AGGAACTGGGCCAGAAGCTGG GAAGAAGAAGAGTTTGAG GAGGATGAAGAAGAAGGTGATT
29 MT536184.1 AGGAACTGGGCCAGAAGCTGG GAAGAAGAAGAGTTTGAG GAGGATGAAGAAGAAGGTGATT
30 MT534285.1 AGGAACTGGGCCAGAAGCTGG GAAGAAGAAGAGTTTGAG GAGGATGAAGAAGAAGGTGATT

0929 Ve ade BLASTN guli g SARS-COV (g9 30 oudis aisliis
il o0 SARS-COV (g y9 4 byt po o Jlgi ol ous 0815 (yLid o )liw b a5 0, SARS-CoV-2
SVRNA sl Jlg5 jo ouiis cbilin sbayghlSgi oo oo (L | culicdblis sdaighdSei 0,5 (gamoj

SWSVRNA Jlgi -y S

ilonds ascies jod K5y b

03 ¥ dets Jsl Josle (F S 0 T BV Jgsle) wl
g 03 V) ol pgw Josle 5 05 T Jeld pge Js3le
Sgbon oddlie 7z Coond ¥ JSE yo oS jshilen
3, » ENrichr ;i oolical UL KEGG e o) 0
Josle 4w ol slagyy a5 ol olas Jgilbe aw ol
s 53 iy (ACVR2A 4 ACVR2B BMP8A)
(P-value=-/----#) sl o 5, TGF-B
S 50 05 Ve 69y 2 KEGG pe o)
G o o g oSSl gla gy oy las s PPI
e (P-vAIUB= e e oV Y) o o SIS 5555
cigae 9 (P-value=./---\v) Rapl _l.,els
Sl Tl ey S g8 s
Cromd ¥ US2) aisly g0 55,03 (P-value=-/- -1\ ¥)

(e

! Human T-cell leukemia virus type |

g 30 gids SVRNA-N  Gua slagyj
235 g0 i 1 5 REPL il ol

oolaiul L» RV LSLQQ) (GO guL.ww) 2y
KEGG o s ol ,o ENrichr o361 15l 5
DOCK4 ) sSVRNA-N Guaa slagyj a5 sls oylis
( ADCY6 4 CALM1 PIK3R1 HGF FGF7
WS oo g8l RAPL Slojply s 5o i
sl ol 5l o (@Y i) (P-value=-/--Y)
oeb eee 0 ADCY6 4 PIK3R1 ADRB2
Aies (P-value=:/-+0) lacawsousl o e
Slosply e it o Gle 5o e
(P-value=-/-Y) sg5 oo ssaline j5 TGF-B

25 oy PP asClls 50 Jsl (Sdia pn Jailo am
WSS o0 (o 3T ks TGF-B o

saig;8l 5l soliiwl b (F o) PPl asies ROURYT I e

lolis asl ol jo oS Jojle 4w MCODE

3
e
ket
3‘
3

~
<
1
<
k]
bt



186 A Slrio A% 5l ) oyled ¥ Jlo \ a

Olhos g Somwadlpols adl

https://journals.sbmu.ac.ir/nafas

Accession number sVYRNA-N s sVRNA-nsp3.1 s sVRNAnsp3.2 s

* NC_0047183 AGGAACTGGCCCAGAAGCTTC GAGGAAGAAGAGGACGAT GAACAAGAAGATGCTTGGTCTG
1 MG596803.1 TGGAACTGGACCAGAAGCTAA GAACAAGAAGATGCTTGG GTGCAAGAAGAAGCACAACCAG
2 MF598712.1 TGGAACTGGACCCGAAGCAGC  TTAGAAGAAGGTGAATCA TCTAAAGAAGATCTACATACAT
3 KJ361500.1 TGGAACTGGACCCGAAGCAGC CCTAAAGAAGACGGCGAT GTGCAAGAAGAAGCACAACCAG
4 KX108939.1 TGGAACTGGACCCGAAGCAGC GTGCAAGAAGAAGCACAA GATAAAGAAGAAACTAATATIT
5 MG021451.1 TGGAACAGGACCAGAAGCTAA  GATAAAGAAGAAACTAAT GTGCAAGAAGAAGCACAACCAG
6 MN481983.1 TGGAACTGGACCCGAAGCAGC GTGCAAGAAGAAGCACAA GTGCAAGAAGAAGCACAACCAG
7 MN7235441 TGGAACTGGACCCGAAGCAGC GTGCAAGAAGAAGCACAA GTGCAAGAAGAAGCACAACCAG
8 MK2809842 TGGAACTGGACCCGAAGCAGC GTGCAAGAAGAAGCACAA GTGCAAGAAGAAGCACAACCAG
9 MK483839.1 TGGAACTGGACCCGAAGCAGC GTGCAAGAAGAAGCACAA GTGCAAGAAGAAGCACAACCAG
10 MKI129253.1 TGGAACTGGACCCGAAGCAGC GTGCAAGAAGAAGCACAA GTGCAAGAAGAAGCACAACCAG
11 MT675270.1 TGGAACTGGACCCGAAGCAGC GTGCAAGAAGAAGCACAA GAACAAGAAGATGCTTGGTICTIG
12 MG596802.1 TGGAACTGGACCAGAAGCTAA  GTGCAAGAAGAAGCACAA GTGCAAGAAGAAGCACAACCAG
13 MN481981.1 TGGAACTGGACCCGAAGCAGC GTGCAAGAAGAAGCACAA GTGCAAGAAGAAGCACAACCAG
14 MNT7235421 TGGAACTGGACCCGAAGCAGC GTGCAAGAAGAAGCACAA GTGCAAGAAGAAGCACAACCAG
15 MN365232.1 TGGAACTGGACCCGAAGCAGC GTGCAAGAAGAAGCACAA GTGCAAGAAGAAGCACAACCAG
16 MK462255.1 TGGAACTGGACCCGAAGCAGC GTGCAAGAAGAAGCACAA GTGCAAGAAGAAGCACAACCAG
17 MH310910.1 TGGAACTGGACCCGAAGCAGC GTGCAAGAAGAAGCACAA GTGCAAGAAGAAGCACAACCAG
18 MT675268.1 TGGAACTGGACCCGAAGCAGC GTGCAAGAAGAAGCACAA GTGCAAGAAGAAGCACAACCAG
19 MT576585.1 TGGAACTGGACCCGAAGCAGC  GTGCAAGAAGAAGCACAA GTGCAAGAAGAAGCACAACCAG
20 KY688123.1 TGGAACTGGACCCGAAGCAGC GTGCAAGAAGAAGCACAA GTGCAAGAAGAAGCACAACCAG
21 KY581690.1 TGGAACTGGACCCGAAGCAGC GTGCAAGAAGAAGCACAA GTGCAAGAAGAAGCACAACCAG
22 MGO113411  TGGAACTGGACCCGAAGCAGC GTGCAAGAAGAAGCACAA GTGCAAGAAGAAGCACAACCAG
23 KX154688.1 TGGAACTGGACCCGAAGCAGC GTGCAAGAAGAAGCACAA GTGCAAGAAGAAGCACAACCAG
24 KX108937.1 TGGAACTGGACCCGAAGCAGC GTGCAAGAAGAAGCACAA GTGCAAGAAGAAGCACAACCAG
25 KX034097.1 TGGAACTGGACCCGAAGCAGC GTGCAAGAAGAAGCACAA GTGCAAGAAGAAGCACAACCAG
26 MF398703.1 TGGAACTGGACCCGAAGCAGC  GTGCAAGAAGAAGCACAA GTGCAAGAAGAAGCACAACCAG
27 MGO011360.1 TGGAACTGGACCCGAAGCAGC GTGCAAGAAGAAGCACAA GTGCAAGAAGAAGCACAACCAG
28 KXI108941.1 TGGAACTGGACCCGAAGCAGC GTGCAAGAAGAAGCACAA GTGCAAGAAGAAGCACAACCAG
29 KX034098.1 TGGAACTGGACCCGAAGCAGC GTGCAAGAAGAAGCACAA GTGCAAGAAGAAGCACAACCAG
30 MT576585.1 TGGAACTGGACCCGAAGCAGC GTGCAAGAAGAAGCACAA GTGCAAGAAGAAGCACAACCAG
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Abstract:

Since the emergence of SARS-CoV-2 virus in November 2019, COVID-19 has become the
biggest challenge in the world, especially when there is still no effective vaccine available.
Understanding the mechanisms of SARS-CoV-2 pathogenesis will guide to find suitable
treatments for this disease. Recently, the role of small viral RNAs (sSVRNAS) in the SARS-
CoV pathogenesis has been considered. Regarding to high similarity between SARS-CoV
and SARS-CoV-2 genome, this in silico study was aimed to find existence of sSvRNASs in
the SARS-CoV-2 genome and indicate their target genes in the human cells.

The BLASTN method was run to find if the three sSyRNAs of SARS-CoV have similar
sequences to those in the SARS-CoV-2 and MERS-CoV genome. The online software of
TargetScanHuman custom version 5.2 was used to predict target genes of svRNAs. The
Enrichr website were used for KEGG pathway enrichment analysis. The protein-protein
interactions of target genes was depicted by Cytoscape. The MCODE and Cytohubba
plugins were used to define protein modules and hub genes respectively.

Among the three svRNAs of SARS-CoV, the svRNA-N sequence is highly conserved in
both SARS-CoV-2 and MERS-CoV genome. In addition, the 130 predicted target genes of
sVRNA-N are mostly engaged in Rapl signaling pathway. Furthermore, protein modules
were enriched in TGF-B signaling pathway.

The results of this study suggest further investigation about the role of svRNA-N in the
SARS-CoV-2 pathogenesis and the possibility of using its antisense molecules as the
strategy to decrease the pulmonary damages.

Keywords: COVID-19, svRNAs, SARS-CoV-2, Rapl signaling pathway.
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