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ABSTRACT

Background and Aim: Covid-19 disease is a global health concern that requires rapid
quantitative diagnostic testing. The standard technique for diagnosing SARS-CoV-2 is now
REAL-TIME PCR. The aim of this study was to design a sensitive Reverse Transcription
Loop-Mediated Isothermal Amplification method for the early identification of SARS-CoV-
2.

Material and Methods: In this laboratory study, specimens were prepared from the patients
by laryngeal, pharyngeal, and nasal swabs and after RNA extraction and cDNA synthesis.
SARS-CoV-2 virus was evaluated using the RT-LAMP method. Sensitivity of the RT-
LAMP method was evaluated by primers targeting N and E genes.

Results: In this study, 19 SARS-CoV-2 RNA samples were examined. According to the
results of this study turbidity or discoloration of fluorescent dye showed that agarose
electrophoresis gel is a more sensitive test. Detection limits for the number of E gene copy
were observed at the dilutions of 10”° and 107 for gel electrophoresis and fluorescent light,
respectively. This means detection of 1 copy and 14 copies for the two above-mentioned
methods, respectively. However, in the case of the N gene the detection limits, were at the
dilutions of 10™° on the gel and 10°® by fluorescent light, which indicated detection of 1 copy
and 17 copies, respectively. The calculations were performed using the Chiang formula.
Conclusion: The results of this study showed that the LAMP was a simple, fast, sensitive,
and specific method for the diagnosis of SARS-CoV-2 that may improve the diagnostic
potential in clinical laboratories.

Keywords: SARS-CoV-2, Covid-19, Reverse transcription loop-mediated isothermal a
Received: Sep 3, 2021 Accepted: April 26, 2023

How to cite the article: Ali Haji Esmaili Qomi ,Mahtab Noorifard,Ramin Hamidi Farahani, Mehdi Shakori
Khomartash, Abbas Morovvati, Ashkan Dirbazian, Pegah Shakib. Detection of SARS-CoV-2 by Reverse

Transcription Loop-Mediated Isothermal Amplification (RT-LAMP) Technique.SJKU 2023;28(4):66-76.

Copyright © 2018 the Author (s). Published by Kurdistan University of Medical Sciences. This is an open
access article distributed under the terms of the Creative Commons Attribution-Non Commercial License 4.0
(CCBYNC), where it is permissible to download, share, remix, transform, and buildup the work provided it is
properly cited. The work cannot be used commercially without permission from the journal


http://sjku.muk.ac.ir/search.php?slc_lang=en&sid=1&author=Haji+Esmaili+Qomi
http://sjku.muk.ac.ir/search.php?slc_lang=en&sid=1&author=Hamidi+Farahani
http://sjku.muk.ac.ir/search.php?slc_lang=en&sid=1&author=Shakori+Khomartash
http://sjku.muk.ac.ir/search.php?slc_lang=en&sid=1&author=Morovvati
http://sjku.muk.ac.ir/search.php?slc_lang=en&sid=1&author=Dirbazian
http://sjku.muk.ac.ir/search.php?slc_lang=en&sid=1&author=Shakib
mailto:mostafa1372@yahoo.com
http://sjku.muk.ac.ir/search.php?slc_lang=en&sid=1&author=Haji+Esmaili+Qomi
http://sjku.muk.ac.ir/search.php?slc_lang=en&sid=1&author=Hamidi+Farahani
http://sjku.muk.ac.ir/search.php?slc_lang=en&sid=1&author=Shakori+Khomartash
http://sjku.muk.ac.ir/search.php?slc_lang=en&sid=1&author=Shakori+Khomartash
http://sjku.muk.ac.ir/search.php?slc_lang=en&sid=1&author=Morovvati
http://sjku.muk.ac.ir/search.php?slc_lang=en&sid=1&author=Dirbazian
http://sjku.muk.ac.ir/search.php?slc_lang=en&sid=1&author=Shakib
http://dx.doi.org/10.61186/sjku.28.4.66
https://sjku.muk.ac.ir/article-1-6937-en.html

[ Downloaded from siku.muk.ac.ir on 2025-12-05 ]

[ DOI: 10.61186/5ku.28.4.66 ]

GY-VYNEP ol g y0/ Cuila § Cuny 2)s /7 OGS i)y eole alSkily (alc alas

(RT-LAMP) v gS20 Jlo yig 3! (s4ilo (salawlgd) s S by SARS-CoV- 2 (lwlis
OIS & (Fg0 ke Hsled (5955 (Suige ¢ JBIS Semns cywaly 39 S99 Sligo ! (08 Sheelon! (2> e
Y ol S obilpd
e YA YNPRS00l T (S e ol o S sde sl slen Slidiod S e )
U5 TV-MITVAY. il . Mahtab-noorifard @yah00.com:esis s sSU1 ey 01l ) g T (Ko psde ol ¢ gsie Gl ey Slihos S50 Y
) S A R AR
G Yo ND AFA SIS0l Ol T (S e o5 ¢ Gske (Ul Dlii S0 ¥
o YSVPESYYE0 US IS 0l O T (S ke ol ¢ gshe (slasslay Slikos S e F
e YSAYYA VAR ST SO0 603 (el 15T o &l (@ dls b psle aSCiils (555 gms,Sen 09 8 O
e YSAYYN AN A SIS0l 8 gDkl 31T oL 03 sl e odSCais (5 s S 03 5 F
e YRYOYO-YYEX: SISOl T e e (SCa gy ke o5 0655 (LS (slagls Dladsd S e ¥

ol
,,zudt,,;.a,u@fcﬂuwws«{jgsgwt@%uw@ﬁ&\«-,\i);d,uﬁ:e»gwj
b adllas ol 5l s 5,8 e plonil (QRT-PCR) o Soe (oo 555 SARS-COV-2 ot (sl 3,1kl oSS

35 SARS-COV-2 s 55 saseis sl (RT-LAMP) LAMP il s,

T Al 3l s 5 4 s Bl o i (la Ol S el L Ol jleny 4508 (285 L5T aalllas ol 3t 5595 § Sge
S skt g 23S 15 bl 35se RT-LAMP iy, 51 estizal | SARS-COV-2 s, 5 «DNA 2. s RNA
W55 3wy p 5558 RT-LAMP igy Conla (BN (gla05 0315 515 Ooda b ol o1 b sla asl

S das o Ol addllae ol il 38 413 oasp 5550 SARS-COV-2 s, 5 RNA &40 18 aallas ol 5 (daidl
2 Sl 25 e Sl 55585 S 58T U5 iomad 5 Sy s 055 o b Sy slS stalin 5 el (s
S gV sy M5, o ST iy s 5 bl VT S o ST 5558 S U5 s e E O oS sl
S sV T 5,005 65 2 N OJ se 5o Wl tdas r et |y SV Sy ol s ST 555,501 05 L
aelowe CIANG U o5 L & dzsls 1) SV 5 (ST Laeds 015 o j 445 5 gy BV S8, b Syl

A58
SARS-u@wdtﬁsupujwm‘dﬂumj”&_LAMP G304 313 DU alllas )l (S S AR

Aidu 5 g b Lol la3T 55 1) (padets il Conl (Sas 45 el COV-2
w3 n e sSan ol el (sebamls 4 2S5 V4= 5587 SARS-COV-2 :(guls” Oolols”

VRV 5 VPN YV g as Dol VFr 2/ Yidllie J gy s


http://dx.doi.org/10.61186/sjku.28.4.66
https://sjku.muk.ac.ir/article-1-6937-en.html

[ Downloaded from siku.muk.ac.ir on 2025-12-05 ]

[ DOI: 10.61186/5ku.28.4.66 ]

(93155 b Sars-cov-2 ¢3bulidh ¢A

G52 5 e ) Olse s (Amplification;LAMP
DL 5 Ol 0Ll 3 Cilibes sla 05 5L Laeds o
wumol_iﬁ|6@11,tﬁ)aéﬂu¢u:s@ﬂp@,
531 6Q) 5 5 HLSS 5,1 3 gm g emee sl lesT )
s aits Cogm RT - LAMP iy alllas ol
) s O 5 s 5 Ud o5l SARS-CoV-2
ool le3T 55 01350 5 o] e T ¢l
5 Sl 3510 el e ladbwsloy ¢ ob jaseds
s ol paseis Sl 1y ol Ll &S ol (glarks 3
bty OOt (3L 350 S 5 55w 5l san
=B 2) 05 AT lon 1 patetd dile (587 (panis
LS s e Bl ) ey s opl 53 (05 slazel
Sldis Sl 53U 5 CVU Sl LAMP 545 55 25
Vo b1y (blsee 53 S7 51 S =) DNA I Sl
Les 5 0lwT wslw LAMP 2y, (V) Wl 55 S
933,505 GRSy bsdsa 5 5l ey DNA (F 5T o 5L
2 STy 50355 ISl g3 o8aus 4 (53U sy !
H0)) Sl ool b6 G S b o KT el oK
Sl S0 S b caalllan 51 Ooa ol
35 655 3Ll 5 552 SARS-COV-2 o ainis
s asets & o (RT-LAMP) LAMP .l

35 SARS-CoV-2

B 9593090
A Gl = b ik el Ol o o 5 (6515 gl
JL. 55 IR AJAUMS.REC.1399.140 &Ml uS™ L
et A g e 2551 (S e oSl 53 1YY
ol S aze-l o O jlews 51 (6515 i 503 (VW4R) Jlu Olais 5
53 A Lol Ol (oSl (5 s 2,1 Ol o 4
SARS- sy 5 4 &5 S tin 45 503 Fr3lUss § 5 azes
b 8y by o 5 s Lo g s S 4 COV-2

.J‘,.:

.

doio
RNA (l)ls 5 )ls iis sla s s b ws sy S
Gl S Al 1 1) el e S
ol pls ) A Gate dla g s el (Ml
Gy 5 o Uy S sesl gl Sl an psbs S 5
¢ r329UsS WT iz Hlez Jols 5 s 1 5 550
o33 Us S L g slis S W g ,s by S
Soloes (kS Solame LSl 5 (o b g 5 Us Sl
DLl WLl (555 0 (s (i 5 1S (51 F
1y oy DUl Sl (ol 5 o gme e i OB i
L sl S Y Y 4 g5 VY s (F-Y)uS e
novel 2019¢__slug Sl gz Objl b uyg
OT 31 =5b sylaw Yo ¥ as 8 V) 55 5 COrONAVIrUS
O S Lo e (50 (1L VA= W S
(International) L s 5 cd—aab LI
sCommittee on Taxonomy of Viruses; ICTV
D sl 095 K5 5 2l Dbl
Jole (ol 5 Sl Loy m s Uy ST cmlisis g
SARS — e 559 U5 S csckd sl kS p g poli
Uy S ot g5l e 5 ) 56 (V)3 (5 10Kk COV2
Lo s =9 Lo S Ldgs 009s g I (Sl b s
acals 5hls SARS-COV-2.cnl Siler oD (sl
Los el 53 bl Il 53 5 ol sy S
L ool OLa)s gd 0S5 LA) ol 035 Iy 5 28
Ll 05 AT 6ol o) ST 8 S 5o
G F iosie J S Gl SLlb oy e sl b o
L35 5l yoteen S esobos (‘-<'~°>)} i (ST
i el (el 3) S 51 31 (5l 5 (6 5key
5 & ealy slaasl 4 u_ﬁ“.a COVID-19 ¢ Loy
P SR S U PV PR IS BN -¥ 1 |
COVID- (giles Zo e 5 olow ksl 55 padeis 5o
Ol oo by S50 A&slsT 25, b 513,05 19
s Slaspa LS5 0L 4 ¢SS 5 sladnl 115 g
Loop-Mediated  Isothermal ) a a4

1P LT g jea/ Caiiaa § Cunyy 8)9s 7 oliawsys i)y eole alSily (ale alas


http://dx.doi.org/10.61186/sjku.28.4.66
https://sjku.muk.ac.ir/article-1-6937-en.html

[ Downloaded from siku.muk.ac.ir on 2025-12-05 ]

[ DOI: 10.61186/5ku.28.4.66 ]

99 318 )9 Vlbgo

Col )3 345 40 PrimerEprorer)t);\ps S eslazul b
S s el bl http: / / primerexplore. Jp
Sl eSOLBLAST ise jleslizul Uy > b
S 6l s et 3 o 2 Cmtbiazt| LU INCBI
Ot a2 Sl Gl s 3 8 L)
SARS 1l Glaws s i L le mly Coolass]
ol pss J54958 s sl p oo ;SMERS
Aile J,mST (o lb Jods 4 il s 53 s s
B s dmS 4 65l ol slalS

STy Sl ealinl 5 s olie 5 STy gliarl -
s S Yo bst 5L gsl> S Master :LAMP
s S ¥ J e S Y bile Lbip s fip ol
Yoo bl L,b3 ,f3 ol o, 235 Se )V ANTPS
Y oslm il S Y MYS04 o ns SaV e S
o s Sen ¥ e g5 s St st ol s S

51 RNAZ| 5o ot ©DNA i sRNA £l e
Tl Al S8 Sl oslial L o (65T maz sl g
SinaPure- o, S L_w &S, 5 jledi 4 RNA
s—b sRNA(cell culture. Tissues)-EX6031
34 Sl e 2 il ST 5 s el 2
SinaClon ¢St o8, 5 S 5l 55 CDNA .

L& oslizwl First Strand cDNA Synthesis Kit
0555 &S ws 5 s0; RT—PCR ,RT LAMP
Slas 855 Ooda J S se slatlasT s eslinul (sl
i arls e RNA 5T 055 SENlaoj Jals
ol asllls > ia ORFla / by (RARP) RNA
bt o 5T Joo (g3150 5505”5 ) S5 N class abs)

SARS- o i &l (U3l 56 55 OT 0555 w s 53 3
25 5 15 eslizl 5,50 COV- 2

SETSHN clad) sl o eslimul gla ST Jig

el ) Wy S ¥ ol La 5T 1 b () Jgd) i =1 L LB (il
3550 05 sl RT - LAMP 25715 el g
o8liul 3390 S il y I3 .) S
name Primer Sequence (5'-3") Reference
Gene

LoBN GGGCGATTTTGTTAAAGCCAC N
F3N GAAAAGAAAAAGCTTGATGGC N
B3N GTAAGTAACCACAAGTAGTGG N
FIN AGTTGAAAGGCACATTTGGTTGCTTTATGGGTAGAATTCGATCTG N
BIN GTGGTGAAACTTCATGGCAGACCCTTCTTTAGTCAAATTCTCAGTG N
LoBE GCTGCAATATTGTTAACGTGAGTC E
F3E TCATTCGTTTCGGAAGAGA E
B3E AGGAACTCTAGAAGAATTCAGAT E
FIE TGTAACTAGCAAGAATACCACGAAACAGGTACGTTAATAGTTAATAGCG E

NP LT g jea/ Cuiiaa § Cunyy 8)9s /7 oliwsys i)y eolc alSkily (alc alas


http://dx.doi.org/10.61186/sjku.28.4.66
https://sjku.muk.ac.ir/article-1-6937-en.html

[ Downloaded from siku.muk.ac.ir on 2025-12-05 ]

[ DOI: 10.61186/5ku.28.4.66 ]

..-(33353  Sars-cov-2 (3bwlids Ve

sst=E 5 N slaos 54 8 71 5=l (Bioneer)
e S5ETL PCR jleslizal U S i 5 sladeodly
eslitl Cote I8 Ol e 4y 5 b (B3 F3) oyl
PTZ5TRIN 5 PTZ57RIE sus iy deudly s
S a1 ST a5 ol o3 o (6,108 L
s LOD 05 8 gl m s amgs V0 LV s,
Loy olad 5 s L by ol s aly 51 S
Sy plS 53 358 et e B S35 15 ) 3550
AVY) 548 0 Cute S
A& 4.5 Master Mix luzl RT — LAMP 2575 ol
0 555 CDNA (sla & goi 51 25 Sen ¥ lie 4 s
Sl &S ok ys 5 sl Master MiX g5l sla o 55
s oLl LAMP 2S5 55 a0l gb 5 w3 815
g a3 P gles j3aiBs B Dl o e 4 ges
aiBs Nt e a3 MY 53 5 STy el g
A bosls 4l 3 i Sy Sl & ¢
o RT=PCR JRT LAMP  J s 3,555 Sl
A 550 2SI Aoy Y I3 say Vet S L s @ ses
5 swpSIsd; o&aws 53 J5 5595 S ansls 1

A LS)‘JJ.:.‘SG

o= relS 5 e DS 5 b Sl e s peeis
g 3l b D348 « RT - LAMP 25715 0L )

35 an eamie Sl gt 3l (G o ste Sl
S &wIRT - PCR &, & s TR-LAMP 257,
ol otalie glabis Eoel 2SSl 1 ey aboy
B, o 255 (ot hin S| e S5 55 S
ﬂ‘j(@\j‘m&}x}\dhﬁ%ﬂ.@aéjfT
Gl Oys Sn olulis 35 K5 ol, RT — LAMP
LS‘J—"J)Ju—i‘)"‘;—‘“‘Q—Md)—:S}C——‘:“J)—:S
5 esliwl LED |45 coms S5 J5 olws 5l sdal i

Wb 8 g 13 S s

& @il

S b S b 25 g oa 1) CDNA
s sl .25 8 15 PCR oSy Jo1s 55 08k
A3 0 Sds s gendes 453 Y0 sbes Jsls CDNA
VOGLas 5 4ids #4 Soda dn o geakes 453 FY (Glas
030l 3o 3Lie .5 4 4233 O Sk 4 o sanhes 433
5X il S F Jols PCR (285 oS plonil g 0l
M-MuL V Reverse ,J,S.Y Reaction Buffer
10 mM dNTP Mix ., L. ¥ dranscriptase (200u/pl)

YO oo 3 STl plls s Ribolock s S K
R P e R e AL DT
33 o PCR &Y gmmes el ags 0 Sl &S5
s 3585 7S o3 S 5,8T

LoDy iy 5 Sl TAC 20 J 28 Col
SARS-CoV-3IEs N o5 PCR L5 51 3,ldilnl
5SS IS TA (B3, F3 sla S5LT 5l eslial L2
L PCR U yamme 05 5 bita (0l (51 ot plnil s
As Lalls (Bioneer) PCR e lss oS 5l eslizul
L YV sV Jeb LES N ods Jalls 0 asks
TADNA 5T &S b 5 PTZETRIT ;555 s
SIS Jandly s Gl 5 43 S plonit St 2S5 58
E. coli « g, il 5 ¢ (sinaclon) e s s

YV GLas 55 ol gy pindl 5 (slad s s plonil IM107
SU Lo dame 53 Colu YF Do &y o sk
52550 IPTGYAF Ug mMI™ g5l (OLIT ¢ 57 0)
(Sigma, St. Louis, MO, USA), 40ul/ml™ , (L

(isopropyl-beta- D-thiogalactopyranoside) X-
gal ug/ml (5-bromo-4-chloro-3-indolyl beta D-
ug/ ml 5 sl ¢SS"UJG 0+ galactoside) (Sigma),

sl ST s esls oas” (Merck). s ool SV e
b et i 5 T (6 e b lame )5 S 55
S Sl S S5 5 s sl ke 5 gla S
colony  miSTls asgas ol (555 9 Lkd Sll zi
e (a8 oDy e 23 8 olnil PCR
AccuPrep Plasmid Mini Extraction &S L v s

1P LT g jea/ Caiiaa § Cunyy 8)9s 7 oliawsys i)y eole alSily (ale alas


http://dx.doi.org/10.61186/sjku.28.4.66
https://sjku.muk.ac.ir/article-1-6937-en.html

[ Downloaded from siku.muk.ac.ir on 2025-12-05 ]

[ DOI: 10.61186/5ku.28.4.66 ]

VI 38 5)98 ©lge

() JSC) s plonil oK IS 05 630 = o L el L St 587 4y sl

PCR Y\Wvbp,Y.vbp Jsb & Jseme LE 5N cla

M100bp

bcds VIV 9Ty Job 4 Gk b ESN o3 PCR Jgamn 35989 il -1 Jo

M100bp

E

N

b MY 9¥-Y Job 4 Gk LESN o3 31 <Ky (sl colony PCR gulis —Y K

S e dn s IS gl NSE a0 61, LAMP :RT-LAMP ks

Gy 255 5 Olabsl (6l 5 &Kl =T > e 5 :Colony PCR = NJE o3 6l LAMP sy —F s
(Y JS8) s o313 planil PCR s &) oy s (ST 5l ks iy sl (ST 5ol 0> 0

R ey avn e e iy St

| Tww L

() (<)
L Real-time LAMP 595 Camibus i 1 (Y) . E S OF 3 JU g S 85 b Cyiunds” 31 03kt () )-a-F
(Y) NOJ &l (w3905 w9y b Real-time LAMP 59y Cawlae ot 1 (V) —90 . EOJ Sl (ow &390 (095
NGl &3 3 U g Sl &8y b opkeds” 3 0Lk

NP LT g jea/ Cuiiaa § Cunyy 8)9s /7 oliwsys i)y eolc alSkily (alc alas


http://dx.doi.org/10.61186/sjku.28.4.66
https://sjku.muk.ac.ir/article-1-6937-en.html

[ Downloaded from siku.muk.ac.ir on 2025-12-05 ]

[ DOI: 10.61186/5ku.28.4.66 ]

..(33353 § Sars-Ccov-2 ¢alwlid VP

f@MPCRM\M}b‘MMJﬁ}J}bL
Ol el

S o b5 O I 5hST

Oy a3l SARS-COV-2 aseis Jsldie sla s,
B g S oY gL b STl Y
G5y ot S s, K3l 5 0
ESM Ll 1 ks slaal ;SARS-COV-2
(los gad gy p 5 b 1y sddaslis oy Cas)N
05 ol 2 S NE sl cir 53 LPCR ool

Jsb & il s 5 4) sds ~I LSARS-COV-2
1 SARS-COV-2 (o (slads} 5| (3l S YoV 5 YIV
eSO b ol aalllas Sl Codn ol s tas e OLES
¢S slswl s SARS-CoV-2 B RS Sl s
Laseii ¢l (RT-LAMP) LAMP ..o s,
55 SARS-COV-2 s,

oadis olg 0y RT -LAMP s, 5l eslanl U
YL Cowli a i 5o S HJlw RT—PCR & s
sla, 556 K5 5IRT - PCR 4 =uiRT — LAMP
s RT = LAMP Ll 453 oiomon 3 4 58 G
o&zws SILAMP ;51,5655 S 5L RT - PCR 4
(il ol oslinnl ol sland 3l b Slog 5
oRT-PCR L aylis ;5 RT -LAMP 55, ol b
L) S J3Sse ot Ghay Olyie 4 Ll
33038 3 LS L Gl Ve ) 585 (ol

3,8 15 o3kl 5y 50 e slaolKiule T

&l laallas LYY Jla 5o 0l,LSa s Lamb

(COVID-19) wﬁﬁju,;wjﬂjéﬂu@_sb:;
oty L Jle sl 55 - o San (g 59 dil= Lo g
ORF1a 03 oy ailia s 015 b bts LAMP
RNA Loy St jlasT asgams 8 N 05

deﬁf@%ﬁﬁsbg\ﬁ-xp)ﬂ“jcbd\g}w

2 il ans s LAMP Y oo o 5 4 o
s o 35 gl e ST L e s S
;ﬁa)jﬁ.@\auwﬁﬁu%po,,ﬁ
F= o) edhe g odalin mls 8 0lar L Oliud
O an |5l odss LED 5 oo Lad s 65,
s il 5 e e e 0 L b glies 5o 28
NRRETERCE PEVEVE RSP PR PRI N WP S
sls 0l OLs i awcs DNA 585 S s oY 58T
gy Olej il (gla ST gt s [1STTs 5 (F JSK2)
ATy 534S Sl 3 aids B e sl 2S5 )y
53 el s as Ol 4ids ¥ cadl> gla ST (ool
o e THETLPCR o ((gjlo ans 10T 5
Sods gl il Gl (655 = (B3 F3)
Li gla IS 31 S 55 PTZ57RIN, pTZ57R/E
mls 2,5 slaml o oY 8T 5655 =13 o5 eSS
(F US8) 55 o 1) clis oy

4S 515 olis LAMP ;,HWL,,WCJL
o35 jaints PTZ5TRIN PTZ5TR JE clale -y oS
I3 —mE 056l 8l DppiS wgo s
VP DR -SSP Sy BN [P P J PP PN
Voo oS ) e aS el VT i B 2,
G J5 s = N O35 5550 3 Ll tdas o Laseds ) oS
oo BV, g s sV S
sy =S Wi =S ) pedid Ol i j 4 dS 5p
awlwe Chiang Jss 3 olal o sluel sl aS WUy
05 1 (815 0oy g 5t i b illae) ks 8
(F JS5) as i N E

CN =MN/LD
&fs\.bd CN

GEJJ&G&)}:;)}PCRJ}MMPJ}A{M
ke o, 8 e S50 bas 6l 08 e aL
(.s}.i:u.agj.é\'—‘\)J;q)\):)%a\im:j\a.\.aT@:

SIYYX V2 Y¥ 5,58 54T sue N

1P LT g jea/ Caiiaa § Cunyy 8)9s 7 oliawsys i)y eole alSily (ale alas


http://dx.doi.org/10.61186/sjku.28.4.66
https://sjku.muk.ac.ir/article-1-6937-en.html

[ Downloaded from siku.muk.ac.ir on 2025-12-05 ]

[ DOI: 10.61186/5ku.28.4.66 ]

VI 3)8 5)0 ©bge

Q:;eU;%SGﬁ:LSLAJWQMLb):S
SARS- 4> Ieobes la s s eis Ol
4..:9}? Q)‘,_.p PCR d}‘..L‘J.A L;Uhe@:.») L: 4§COV-2
ol IR JLAJS)J.L‘ u’:)) U'.'.‘J"L" Sl 4:-_53‘}43 (ol
PCRU aslin ;5 Cier 5 LAMPOI s il 5 s
Gt ¥ L) S e Sl S50 et g
30 L (el Ve b)) S0t (e Ve B) 5Gds
(5L S ai laol i3l 53 03 28
3 &S SLaalSnslefT (o 5 Slikos 5 55508
3,8 S5 eslial 550 lulis

S mans UsS bl ¢l 0L 5 Dong
e Gl S B 5 e sy &S SRT-LAMP
O 350 81y} aiis 30 I 28 s 1,COVID-19
sl 03 33l Lo g Wl 5 e sy cpl S 65k
COVID- i 28 L 635k sl o ot &
oS o 55 &SG jl enlizul L SARS-COV-2 e
3SR e 555 5 Sre (6 sl o550 e s )
(V) W5 5 eslizal el gla i 5 (RT-LAMP)

Ol se o (glaalllas Y0¥ Jlu s 0, sROdE
« variplex ™ SARS-CoV-2 RT-LAMP i o3tz
RT- s JoSS 6l e Jsse i) &5 01 5
A %3,5 gy 1, COVID-19 asuts ¢ PCR
MQ\:&J;&)&;@,&&\,&gE O asdllas ol 55
Q‘)LA:J) COVID'lgu«u}J_i} l_:jjfdg}a& LS)L“-:-’)‘
SRNA £l o5 ™ Sty Loy e dals
asdly s 5l 8 do g4 5 e RT-PCR S 40 4
™ RT- osleul L, oS |,\_?-RNA 45 sls olis La
aolis 55 Lo )3 VO Sl E 05 LAMP variplex
ool 3E IS ke amss 55 RT- PCR LightMixL
variplex RT-LAMP 45" os 6,8 ames 5 uis

P9850 Lol pan e R leST 65 Ol 4 il 5 o0

e LAMP s s s ol 8 oGS5 &S
()5 5d 03l wl COVID-19 ose i5 ¢l s Ll 5
=2 LYYl s 0, Ses 5 EI-Tholoth -pooeen
98 & o Gl s g ld> 0 <SS LAMP g5
¢SG slaul gl » « SARS-COV-2 Uy S i Y404
Ll 5 o0 oS 3l plnil e 6 S painis 5T
Sl and Hlay Sla &5 503 13 55 plail adBs ¥ ) aST s
5o SLa Ol Bl sl ep e Sl eslizal b ol
SARS-eSLAS 5 JI55 5 (ide by Sl 350 Gl
RT-LAMP Js.2s qQRT-PCR i o5l L COV-2
2oLl mls ol ()88 1,5 (s 5550
SARS-COV-2 5 cils Jlsean aun) opl 53 utioes
FOLT: o Al Ll s Sy el b (ol b 4
orr S Dlllae gl bl o L o3ls il 4ids
35 USARS-COV-2 aseis 5 555 0 (5,5 4
Syl 3L ok el F LY I i Real Time PCR
03,5 wlsl 48 Wisls ol oL 5 lwamoto
Iy saseis LAMP 2S5 b e «SYBR Green
L ollSes 5 Flores oees .(VF) LS o SOWT
slagoley o is LAMP o) 0 oy 05558
@l Ole 1) VL C8s 5 Olaabl L 1) ()6
Shls 75 s o 22ls osb 4.000) L5 505 0L e
S oy 4 Ol or e OT 51 sl (a5 5o
Sl Y sbe o s B e ST b
S 425 o875l 3 gl T ke S e iS5
Sla o) 5l K s onh 35S eslsl il
Sl 5 S5 bl SN se e 53 50
LSSl enlizul b olg Jgames (5l )SET 87
23le S5 Ui 4 4T iy gla g b Ol
sl 5IUT Cel S o OLlad 1) Cudie & 500 HIiLES
s5bign Lol ol pan 358 o S G35 el
o a3l Oliabl 5 2alS U 55, OISl o7
iy g LAMP gy 5leslamnl b il il 530 Sl

358 0 7ol S S 4PCR i et ol 0L

NP LT g jea/ Cuiiaa § Cunyy 8)9s /7 oliwsys i)y eolc alSkily (alc alas


http://dx.doi.org/10.61186/sjku.28.4.66
https://sjku.muk.ac.ir/article-1-6937-en.html

[ Downloaded from siku.muk.ac.ir on 2025-12-05 ]

[ DOI: 10.61186/5ku.28.4.66 ]

..(33353 b sars-Cov-2 (lwlid Vic

= Sl a5 Ol plasdl gy Vb mdeis Oyd5
315,815 eslinul 3y ge g s Skl sy S
0355 > 33 4 Ol o ol anllls Glays guos
s GLaLS 0355 (iopen 3 5od oyl BS 0 5T
a3 gdons & Ol e & LAMP S5 w0l ols g

.Jj‘)dﬂ‘)‘.wig‘)ii)v.@.d

Olaw )5 adeis &8s )80 ol RT-PCR
Osterdahl .(\A) .l COVID-19 & sie 4 oS Sie
2 2SS el g Al anglie LYY Jle 3 0L
s (PCR) 1oy (slomi (2515 L (LAMP) Lus
& RT-LAMP & wsly ;s SARS-COV-2_jaseis

3 orle & oSl sdwl SARS-COV-2 osis

O8) Sl 383
S5 4o Sl 5 dnu g Olyie Com s 0L 5 Jiang

a5 Ol el iy Vb padels Sydb w5 L . R S
i ol s ST 8 5 sl e SO S

e sbls sl (RT-LAMP) abosl g 4l (glalaul s
S il e sSan 55l 4 s SARS-COV-2
' »(QRT-PCR) Real Time PCR ot ¢} ulu-

RT - o, 3l 055 e ol g Ol slaoliole T
D5 03 e 5 B33 (i By, Ol ye 4 LAMP
LaObwl 5 by i8S o9 5 5 (63555 (il 5 4k B

ol 53023 8 15 o 5 4 350 e et
.3 303 03l SARS-COV-2 joseis 5 sluld S

o) ST ol il 5 Mo S5
YL b3 5 Sl 442 5 L (Y1) 5578900 S35
SLasbes s s ol 358 (o Slgity LAMP
= 5 Y e ale ot T 53 Jgans sl
Sol x5 L peiper 23, S RT- PCR (o, KL

S10y8 g L
oBils 53 e Sliions ¢ b 5l e 8 ol addllae
Sl S ) (St e
Ay pds .ol IRAJAUMS.REC.1399.140
J;)\u_i.:ﬁ(}lm@_m;@u,;; Coglae 5l OB s 8

yls 1y Gla, s Sis JLS

3,5 51 04d de 31 s SARS-COV-2 .5, s RNA
'~ RT = LAMP 25, 5l ccal S 057l 5les
P e dn b sl ug s ol @ lulis

&Uo
1 Flint SJ, Racaniello VR, Rall GF, Hatziioannou T, Skalka AM. Principles of virology, Volume 2:
pathogenesis and control: John Wiley & Sons; 2020.

2.Smith EC, Blanc H, Vignuzzi M, Denison MR. Coronaviruses lacking exoribonuclease activity are

susceptible to lethal mutagenesis: evidence for proofreading and potential therapeutics. PLoS pathog.
2013;9(8):€1003565.

3.Murray P, Rosenthal K, Pfaller M. Medical microbiology: Elsevier health sciences. 2015.

4Nal B, Chan C, Kien F, Siu L, Tse J, Chu K, et al. Differential maturation and subcellular

localization of severe acute respiratory syndrome coronavirus surface proteins S, M and E. J gen virol.
2005;86(5):1423-34.

5.DeDiego ML, Alvarez E, Almazan F, Rejas MT, Lamirande E, Roberts A et al. A severe acute

respiratory syndrome coronavirus that lacks the E gene is attenuated in vitro and in vivo. J virol.
2007;81(4):1701-13.

1P LT g jea/ Caiiaa § Cunyy 8)9s 7 oliawsys i)y eole alSily (ale alas


http://dx.doi.org/10.61186/sjku.28.4.66
https://sjku.muk.ac.ir/article-1-6937-en.html

[ Downloaded from siku.muk.ac.ir on 2025-12-05 ]

[ DOI: 10.61186/5ku.28.4.66 ]

YO 38 )9 ©lge

6.Cui L, Wang H, Ji Y, Yang J, Xu S, Huang X, et al. The nucleocapsid protein of coronaviruses acts
as a viral suppressor of RNA silencing in mammalian cells. J virol. 2015;89(17):9029-43.

7Woo PC, Lau SK, Lam CS, Lau CC, Tsang AK, Lau JH, et al. Discovery of seven novel

Mammalian and avian coronaviruses in the genus deltacoronavirus supports bat coronaviruses as the
gene source of alphacoronavirus and betacoronavirus and avian coronaviruses as the gene source of

gammacoronavirus and deltacoronavirus. J virol. 2012;86(7):3995-4008.

8.Su S, Wong G, Shi W, Liu J, Lai AC, Zhou J, et al. Epidemiology, genetic recombination, and
pathogenesis of coronaviruses. Trends microbiol. 2016;24(6):490-502.

9.El-Tholoth M, Bau HH, Song J. A single and two-stage, closed-tube, molecular test for the 2019
novel coronavirus (COVID-19) at home, clinic, and points of entry. ChemRXxiv. 2020.

10.Mori Y, Nagamine K, Tomita N, Notomi T. Detection of loop-mediated isothermal amplification

reaction by turbidity derived from magnesium pyrophosphate formation. Biochem Biophys Res
Commun. 2001;289(1):150-4.

11.Sohrab M, Majidzadeh K,Morovvati A, Soleimani M. Real-Time Loop-Mediated Isothermal

Amplification (LAMP) Method for Quantitative Salmonella Typhi Detection Based on ViaB Gene. J
Adv Med Biomed Res.2021;2(12).

12.Soleimani M, Morovvati A, Majidzadeh k. Molecular Design Real Time Loop-mediated
Isothermal Amplification Method for Rapid Detection of Neisseria Meningitidis. Folia med. 2020;
63(2):221-7.

13.Lamb LE, Bartolone SN, Ward E, Chancellor MB. Rapid detection of novel coronavirus

(COVID19) by reverse transcription-loop-mediated isothermal amplification. PLoS One. 2020; 15(6):
e0234682.

14 lwamoto T, Sonobe T, Hayashi K. Loop-mediated isothermal amplification for direct detection of

Mycobacterium tuberculosis complex, M. avium, and M. intracellulare in sputum samples. J clin
microbiol. 2003;41(6):2616-22.

15.Inécio J, Flores O, Spencer-Martins I. Efficient identification of clinically relevant Candida yeast

species by use of an assay combining panfungal loop-mediated isothermal DNA amplification with
hybridization to species-specific oligonucleotide probes. J Clin Microbiol. 2008;46(2):713-20.

16.Dong Y, Wu X, Li S, LU R, Li Y, Wan Z, et al. Comparative evaluation of 19 reverse transcription

loop-mediated isothermal amplification assays for detection of SARS-CoV-2. Sci rep. 2021;11(1):1-
11.

17.Yu L, Wu S, Hao X, Dong X, Mao L, Pelechano V, et al. Rapid detection of COVID-19
coronavirus using a reverse transcriptional loop-mediated isothermal amplification (RT-LAMP)

diagnostic platform. Clin Chem. 2020;66(7):975-7.

18.Rodel J, Egerer R, Suleyman A, Sommer-Schmid B, Baier M, Henke A, et al. Use of the

variplex™ SARS-CoV-2 RT-LAMP as a rapid molecular assay to complement RT-PCR for COVID-
19 diagnosis. J Clin Virol. 2020;132:104616.

NP LT g jea/ Cuiiaa § Cunyy 8)9s /7 oliwsys i)y eolc alSkily (alc alas


http://dx.doi.org/10.61186/sjku.28.4.66
https://sjku.muk.ac.ir/article-1-6937-en.html

[ Downloaded from siku.muk.ac.ir on 2025-12-05 ]

[ DOI: 10.61186/5ku.28.4.66 ]

«(33155 b Sars-cov-2 (alwlsh V¢

19.0sterdahl M, Lee K, Ni Lochlainn M, Wilson S, Douthwaite S, Horsfall R, et al. Detecting SARS-

CoV-2 at point of care: preliminary data comparing loop-mediated isothermal amplification (LAMP)
to PCR. BMC Infect Dis. 2020;20(1):783.

20Jiang M, Pan W, Arasthfer A, Fang W, Ling L, Fang H, et al. Development and validation of a

rapid, single-step reverse transcriptase loop-mediated isothermal amplification (RT-LAMP (system

potentially to be used for reliable and high-throughput screening of COVID-19. Front Cell Infect
Microbiol. 2020;10:331.

1P LT g jea/ Caiiaa § Cunyy 8)9s 7 oliawsys i)y eole alSily (ale alas


http://dx.doi.org/10.61186/sjku.28.4.66
https://sjku.muk.ac.ir/article-1-6937-en.html
http://www.tcpdf.org

