[ Downloaded from journal of biosafety.ir on 2026-08-23 ]

[ DOR: 20.1001.1.27170632.1396.10.2.5.6 ]

"o 4 Mb ‘SLAAVA ,5&: ‘d..»l.dl"

) (son] s
“ﬂ‘\-\ QLZ.«;U cY O)LQ.M::J 4\'0)})

RNA g DNA ,uT (Slp (99 w9y &S il 4 diwly Shopd T

Ol O, DS 5 Olg O K g5 oL cJlaud O g8 Al y ¢ oDl 3151 oKkl

aminalmasi66@gmail.com

o>

4

ol aseds @sdS sl csle Sl Lsuéﬁfﬁ,w; 2 Sl ol Kol Laseis
ls s Ol dgb 3 1 S e ol a4 5y iglen Jule plolis 5 gslali
Sl of g1l 5 (PCR) 3l ey slo iy (2815 ale Vb ol L I S50 Sl 5051 s el
ASlage 5 4 S PCR e sla gy 3l esliad s ol Sle Llods 5 o8 asilS sl iy,
C el o (LAMP) wil aanls 4 lospr 155 0ol dile plaser 2S5 (i oS S
53 Kady 8 J oS ge Lasds Jlnl SO a bdd (E5d g 35 4 easie abauly 4 LAMP ol 0T 4l
YW oL 5 Covlantl pnlar (s L1 SAS sl (O 850 dodr Sy opl ool el Lo
r ey 3l OF el ol a3a 5 el gis Sl LAMP (o sla S5 51 AS o S
RS S el andy Sl Ceolt L el BSM 5 BST (slag 5l s (b, cnl sla S5
Slacure S5 Obe 53 s ,lS 5 oml augs 3lee wald el (6ol 3 lasiged 3 05
sl en S L of Jlsl 5PCR iy, edis Jo sl el s Sl G o | O LAMP
5ol Gl bl ol (i, cnl 55 Sl 4 e cciliies glamass o3 Of a3l
(B oSt sl der Sl aglen Sl ok sl Lasis sl LAMP (slao el

Ju\wLi ‘\M‘js Lflij‘jw-ﬁfi)

RT-LAMP LAMP oz 35 ¢ paseis (gohdS slae3ly

Yo


mailto:aminalmasi66@gmail.com
https://dorl.net/dor/20.1001.1.27170632.1396.10.2.5.6
http://journalofbiosafety.ir/article-1-152-fa.html
https://dor.isc.ac/dor/20.1001.1.27170632.1396.10.2.5.6
http://journalofbiosafety.ir/article-1-152-fa.html

[ Downloaded from journal of biosafety.ir on 2026-08-23 ]

[ DOR: 20.1001.1.27170632.1396.10.2.5.6 ]

MAFAE el Y o jladi ) v o 5d ¢ ) el Al

Real-time PCR i3, I eslizal 1,51 .(V-0)
Cilom (s L G atle 36 1, O K s
ol 1 ol Lalse Yo copolasl
8 e 3 S S sy onl s wlisbe S
oIl ol Csline s Lses 4 (gl
o bl e 5 (So gl @ ol 5SS
il e Slads 1y dad a8 iy cpl Sl eslad
OIS slge 5 olSaws 4 S Jras ol eeees
S s 5 3l S sls glalo KT L s
Veo) ties i, cpl 5l eslital 4 3B e
lospr 25 S @sdS Jle Ve b s (A
Loop-Mediated Isothermal ) ail> 4 awols
- LAMP 0l & jlazt 4 45 (Amplification
s W LB s (Sole cle 4 S
2 Gles g s 4o e et Coslazs
ol ol st i S 4 SAS Sl T
5 Sy BSM L BST (lawsl 51 sy
- o oslizul (olaztl gls ST 51 glas sazes
3 glaes gl Ul S Sl e 5
b oanslie 3 01 Jolye 5 S 5L 3550 VU
\Y) &l ;S Real-time PCR 5 Jsxs PCR
O

LAMP 2y, Y

S)ls )85 laast = 5 4SS LAMP iy,
L BST ahers 4 cold 52w DNA w2, gl 3 oS
b e, gl e LSlal BSM
Fow Al g psb 4 e i 5 S0l el

9 fw‘ cGJw coJLw LSA;}) LAMP "_5”’(54

Ye

PR TP
leasslas oS5 5l K SAS Sl iS5
Oloys AS Lagslaws 335 asedd .l YV O3
53l BT i 4 s 5 6Ky g
Bl pasis Gla s, @wadS ans L b
Sso o sl ol S SAS S

Disoben Glag sSL 5 s s 5l AU S see
Ml Sl ramen 5 0 S D25 O3 0k
sliss o bl 5l glspS il o
A s O Y cl (K55 s el
sd8 slaans 3 a5 (PCR) )ik (slo i
A e psle Olelils ax i 3550 Sl
it S Sl e 5 e B e s S
e U1, DNA 51 Sl glaasens slias Ll g
ool pazels LB s Sl U ey &S
PCR 5L s 3L LS e 4 a8 oS
Glos xS b w4 arddS gladle s gy, cpl
w8 8 @ Bgolen belse o asmis

(Fef) cul sl
Lol sl (ol Lo o sLols oy opl 4 S
Ol 5 o o Of 51 a8 ol glacus sdoms 1l
RS S sl SOl laast el &,
018D Al sa i olSas 4 5l (el 0k)
5 ST o iss a4 5L 5 (Gl
SUok sl D) 4l 25 Jsame el

J}w O‘)L.ﬂ‘ ()).M:L;c salaul Jibjf r}.lc}" Lole


https://dorl.net/dor/20.1001.1.27170632.1396.10.2.5.6
http://journalofbiosafety.ir/article-1-152-fa.html
https://dor.isc.ac/dor/20.1001.1.27170632.1396.10.2.5.6
http://journalofbiosafety.ir/article-1-152-fa.html

[ Downloaded from journal of biosafety.ir on 2026-08-23 ]

[ DOR: 20.1001.1.27170632.1396.10.2.5.6 ]

"o 4 Mb ‘SLAAVA ,5&: ‘d..»l.dl"

sl Gy KiSly slpe 5 Sua 0 &S 85
b Sl aelsl g e Sl S el
5B ol 5B s Jeld aS 55 e S S
oSl GB35 es s Sledde Ll
3330 By rl 03 353 plasil LAMP Lol
(FIP) Forward Inner Primer S, Jsls S5lel
55 5 (BIP) Backward Inner Primer s X5
Forward Outer Primer & > = S50 5
(B3) Backward Outer Primer s s 5 (F3)
Ao 53 3ph e edlizad STy el )y
Kyt ssliad ST e a1y o
s (Sly ol s b ae L
oslizl 5550 DNA i (gl =15 gla ST
OSls e e a LS e 13

5l i adees 2l gla Sl CLIELAMP
Bk an S i ol e Shled
Sl 5 s Jola S Sty gla S5l
S5 5 e S5 i I L L
Sl g @y S &S dzes GUaDNA
Sy 6, 5 Cewse dl> e s (Priming)
S =1 s (Self-priming) Soasl piles
sl odi juw DNA (Yo 10 Q) wiS e fos
LS o sl |, (stem-loop) adl——asle (g kL
wlad 1 SVt e Lol Sl
Sl olen Cole K51 S s Cua
ki b a3l GDNA ( Llg &Y yases
-olS bkl 5 s gl e sSee LSS
OV des A8 gladdl> L il |8

LAMP sla S561 > b —¢

Yv

S ol SHS Sl 2SS ) e 4 DA
el ply 528 Eiken S i jlestl s of Ll
Sl Sl eslial b s cnl 5 L)
S polanl b 4 S ol e Sled
G 5 XS o plulis | Gua 0 5l 4l
Loty 5 ol gles SO s STy B
3,8 o Sy iy go Sl Sy 3 eslina
S s LS e 0F plell 5 2 (Y)
B 5o byl wufq;l}'pi oy 4 A
Sl S 3 e Joe 3550 Slirl 5 Bl s Sl
(0) 55 oS 518 sle amys 0 LN b
RNA (ss, 5l I, CDNA Wiy .« LAMP s,
3 2SS Gy ol LRNA 5 s e S
RT-LAMP (s, cpl & aS 558 esls aseis
L cowl DNA 55 wlin iy ool S
G S Gl e il S ol
RT- juSly 58 0 wlsl 550 Sty byl
5 sSas (615 pasens (iS1y s Jels LAMP
oz Sl oeslaal L .(VY) el LAMP ST

Avian . Sae (ol pasd T ol
s YL slales ;5 (AMV)myeloblastosis virus
Glos 53 Kl e =81y Ol el 2alS O
w3 OF) 5,5 s 31 S sl 4 s Mo

Moloney murine S (gols paseud
ooy > Ll e 5 (M-MLV)leukemia virus
S 2ils ax 5 AL Ll 35l eslizad RT-LAMP
Sl 5> (sl O BTl el

(V) 55500 o 318 Kl a5 20 51 5NL

LAMP 28Ty ke jle— ¥


https://dorl.net/dor/20.1001.1.27170632.1396.10.2.5.6
http://journalofbiosafety.ir/article-1-152-fa.html
https://dor.isc.ac/dor/20.1001.1.27170632.1396.10.2.5.6
http://journalofbiosafety.ir/article-1-152-fa.html

[ Downloaded from journal of biosafety.ir on 2026-08-23 ]

[ DOR: 20.1001.1.27170632.1396.10.2.5.6 ]

MAFAE el Y o jladi ) v o 5d ¢ ) el Al

Visual ) (leanliv  ,asis LAMP
odaliv aliwy 4 Laskil  sie S (detection

Clhoyart S5 DS 5 s A ol
it s il LAMP iy, 3 bes e
(Turbidity) e, sdS vy lodalis
SSly I s gy WSS S 2B oS
OLES (6 20 55 535 7Sl 5 alrond (sla LT ol
(e Clied gm0l syl Cswy a5 Llesls
ot sloml gy S ezl s Bl 5 il
2 kdr ek Sy, Soolg Logly
el w305 ol LAMP s
ol 505 55 I DNA 54> ple L ssg
2 SuslS G Sl 5 ESS e gl
Al S5 DNA &8 b ol L2815 b jlis
b Sl 4 oS b oS st 43 Sliswy
S sy sl 5 Sl edaline LG s
RS ¢ gl bl ol Cus DNA
ol Sl sy =) 5l el Sle (ledali
=Yl saline K ow 3L b | o
oSl plaml b Olejen 1 et e (G205
ML.@?&U)@AQJQM\VL?JJ{G
W0 4 Oy, golasl 5l -V sl L
Lo padd olesd ol 4 5L 1o e
R S TS W Ut BCIPPENCCIR
Sy o glacd slge 515wl el
Sl s o S Ll el by Sl
oslital (LT g e ey slases

YA

b i elal 5 LAMP ls S5kT > b
ey Dlle 3 5l eslinal b 5 s I 05
<3 b 3,8 o &0 PrimerExplorerV4
U ST o el
Sle 5 (GC) pjsiw 5 ol S slads 2S5
L, S5LT b 5 S st sl sl

Nearest- %, 3 esliwl b o3 glos das

ol «(Tm)

RSa gy cpl b 0053 ez Neighbor
S ol &S Gl e iy S el
doslee TM das o Joled 1) #8ly Slade 4
Sas chale w5be iulesl Ll i 30 cow s
0313 e 5 4S g6 4 ol Sl Ll
S B b sl Bl 5
Ny 00 i 0p Clile 2l S v
Syt apale (Ve o £ e O Zhle
4 DNA i 5T b Ol e 4 b ST lesl
GG Sl e Oliae gols 5 253 0 a8 38
T 550 o (AG) ST (550 Sl ks ol
ol gl S mSTy a1 (6550 5 OV ams
(AG) 3131 (855 ks oo 40 Sy b i
S B 0F 5 S5LT e Jlasl ol e
AG & L Jlasl ity 5 el dslaze 2815
D 3345 GC Ol S o 250y S S
Gl SHlel spi o a S Laiys dwoys 0 b 6
e Sk Lo B0y 0 GC Ol b
b ST S ol g s SHLT ol
Lol glajlle S oS Wpd b sla S
oty SIS Sl S s Gl s A
) ol wv’ slalgsl 0550 oS 51 Oliabl


https://dorl.net/dor/20.1001.1.27170632.1396.10.2.5.6
http://journalofbiosafety.ir/article-1-152-fa.html
https://dor.isc.ac/dor/20.1001.1.27170632.1396.10.2.5.6
http://journalofbiosafety.ir/article-1-152-fa.html

[ Downloaded from journal of biosafety.ir on 2026-08-23 ]

[ DOR: 20.1001.1.27170632.1396.10.2.5.6 ]

"o 4 4:.“..3“3 ‘SLAAVA ,5&: ‘d..»l.dl"

- ol sl LAl S e i [ el G
Bows 3 hons b i Aoy Jlol & Ll
Se 035 wlol (7)) 555 sdslis UV
5J5 (EBD) Lley e stil wile sl s
« (SYBRGreen 1) 1l:, S oL 5 (gel red)
Ll Gl K s (ST Ok s boss
S Sl e s ol 2 el ST el
05 23 00 9 edkd wlol Cgd 4 il sl esbe
ol Osp SUlas e 4y 358 e sdalie UV
CsIS 4S5l e ealinl Sl gyl ol
34 eded e Sliedy g, S ol
2 edalis 1 0l 5 s LAMP s (Yé. Y0)
Coge opl 03 S syl 3o Sl Y e
b5 6 5 028 Bl SO IS s, ekl
ol A5 N g |5 S o g |y S
Sy Jols 5 esg e slasltl sl
A s SIS s S sl
(Yed) den

LAMP glas 18 -1

= 05 S 4 s e G ) sles s
Sk Sl 5ay e s el Rl
e ilie glaaie s By cpl Sl eslanl
35 i 6 b sl LAMP iy, 55 s
5 LS eslaal JSL ol slad e s StXAR
o] e iN SItU LAMP 25, o5 2 ol
N L awlie 53 Jmsly polal 5 28 Jol
ssb & LAMP 2y, (Y1) 5, situ PCR
Bsoben Gl U Gasts ¢l sjmlosis p
YY) soben W yes s (e Yo YOU YVL YA)

Ya

Sheslizal 5ol 352 4 gy kS Sl eslizl
preeelS Db s o s JSET 5 S Sl S
S 5l el DS ol 5 LB AL &
Sheslizal (oply edle LYo V) S Lol
(HNB) L Jyi Soode b oK,
53U « 35 (phenol red) 5,J 25 5 GenFinder
S ek s 4 Ste G laBl
S Ky ol wb p 0sesl ed s Obles
50 s slaoesl b amlis 53 Jle oo
Byed b 2Sly g5 5l 3 s S ol ol
Gl boss 035 5L w5l 5 s e bl
Sl ot an 53 5 s ) 055 Gl

sasis ey 5SS (YY-WY) Wl e als
o3le .l Sl s 55 sl 51 eslizal (glodaline
bylxe o 3, (calcein) o5 ool s
ot S 5 s B0 5 b o LSl (ST
S1s el b s e OF il s 3 51 Se
Loy opl colivds,m glaos 0w sl
e O M Zels 5 ol iS5 3505 o see
23 g o e Dl s A5 5 2SS
syl et a6 ol S A
ksl G5 ey Sl eslinal Sos iy, (Y)
Sldie LAMP 2815 0LL S5 .l (PED) (oo
sydn Lol oS 3050 055 L PED | Slae,

LAMP- Jjous oSS sy o 68
DNA (s L4855 . amplicon-PEI
2% 3 Hmd LAMP Jsame b ol o
sl s Nsd e S S e b 000
SAS gl g S L Bl il


https://dorl.net/dor/20.1001.1.27170632.1396.10.2.5.6
http://journalofbiosafety.ir/article-1-152-fa.html
https://dor.isc.ac/dor/20.1001.1.27170632.1396.10.2.5.6
http://journalofbiosafety.ir/article-1-152-fa.html

[ Downloaded from journal of biosafety.ir on 2026-08-23 ]

[ DOR: 20.1001.1.27170632.1396.10.2.5.6 ]

MAFAE el Y o jladi ) v o 5d ¢ ) el Al

3L Cad OIS sl 5 Slpges 4 5L aS
ICYREPRY. I EY!

el L «s (LFD) Lateral Flow Dipstick 0505
ol axlid 55 (ICS) 315 5les S5 pasl 0505l
pde b sl el gl el golpl el
o a Ll g s Bis, e e sl
(S e sl Lol ) Jsens
AL gl 8 L S clabgl
s el ) S 05051l i e 03
Sooslmel 3 lesl sy wiges oS ol
S Sopr oo b 5l bl sl
arlye Sy hyme S L ased OF 5l Al
b 1 Sl e 3 0 bogls OT L S 555
L &S LS o Hpe Liesw 53 G255 bk
el ok led L3 51 0551 L ool S
Wipad 53 SIS, s sl 4wt (200 ET)
Lol L gl s g e S sl
JaS b S Jals osasl plos Lpd fae
D503 gl sl sl o At 50l b lize
Cote am Al s g3 5 56b 550 e eslinal
L JaS b s e amd &S Jb s (S
Dyl ey al st s SIS e sl
(EVCEA) 550 1S5 o bss b

S Sl LAMP i s> I3 Micro-LAMP
~eweS 5 oll asis gl dhas Se adl 5l
G50 ol S e e SAS Sl ke
e Ol 5 ekd plonil Lises Lul 3 o
Oley Sl alasd a3 15 el 25 sl) S
(84) 3 500 sdalies

) 1o (YY) Db slaz,b (Y4
5,5 ((FA) LoDl 52 (FV) Lawdl oSSle (Y8
osMe sl ol 4 S LIS 4 (FA) ez 5 (V)
3 65 Slasis s iy opl Sl el
(80) igr pasnii Al les  Jelse
e (80 Y1) (GMOs)  asw )l g bS5
5 @) s pasid (8)) G Cenixr
(1) 5 s b s ST 5 sols 4 Cwslis
el ol eslinal 4x3dS sladla s

LAMP gy, slacd i -V

S Olge 4 LAMP sdS Jle ke b s
O Kiass Ol 55 05 &5 Lyl
e oS Cewl o3 S My (o5 Al 5 Lo pme
S s 2L e e 55 et S @
5 oelBl Ll s e LB oY e
oslazal b ity (Nagamine et al.) il Kas
2ol (ol ls Silel) Sos ST s
fars BlE (sl 5 a8, )« Sl e
Gk nl 3 s dems (i DNA s g
(V) das Jals 1y Gua 0F sluls Ol

ooy 95 3 S5 Real-time LAMP 5,
oS e bl Real-time 5 LAMP
Coge 4 Sl 5l absd a3 DNA
GSesldl dow g b oS 5IUT ol K piibe
55 ol eslizal K sl el s 4 il 5o
L oslS oSl dews 0 b5 ooy a5
- ¢lx! Real-time turbidimeter ;1 ool
3 A e SoslS GpSesll By e pd

ool Sl ey boanlas s Ol


https://dorl.net/dor/20.1001.1.27170632.1396.10.2.5.6
http://journalofbiosafety.ir/article-1-152-fa.html
https://dor.isc.ac/dor/20.1001.1.27170632.1396.10.2.5.6
http://journalofbiosafety.ir/article-1-152-fa.html

[ Downloaded from journal of biosafety.ir on 2026-08-23 ]

[ DOR: 20.1001.1.27170632.1396.10.2.5.6 ]

"o 4 4:.“..3“3 ‘SLAAVA ,5&: ‘d..»l.dl"

sl ol a sty adsl sl s
5 BST Glam il i o & oS 50
Q) Sl 4zl oSl ol Ul ek, BSM
wlolis olal Sl Sl sl eslinad (1
o S G e 4l S
35 03530 b s asd e W Sl Coolant
Lo SRl Sy e gl Sl
tbord lpe 3 eslid 4 5L el 5 .(VY)
o9l 5 Ced Lilog sl Wil SU ot
el b Slands e s Sl el
Sl SIS ST il sdalin (sl Slid s
S S Sl Ghls add 2S5 J sz (F0)
S5 3G s S sl gl Jig
Olpe o Ll » 30 RNA () cl Gua
03305 Lol U Les iy ol Sl eslizad L S
OV Y 050 25 G sSan ol s 5]
5ol S Ll Sns cde o LAMP i,
oolizal B ol s Slislesl 5 glas 5 —
oS les sl U Cou S iy, opl o
S GlS oS e B K 53 e
il Sy ol o 1, DNA C\f;:.ﬂ\«bfg\)s
A EE) 38 2aS 1y 2STy el Jol o 5 03 5

ICTRRTRR

Ll

S ol 655 s, Lyophilized LAMP
S 4 Odisy e 5 D3 ged el 0T Gt
Slirl aes 350 S5 Gk Sl e
CS pba oS G O Jods 5 ea b STy
S350 b S DNA L5 5 ol LAMP 5055
© oS ol opde Bl bl ol @
S me S llr o e
(0400)) Xiea o s 55 Lagslows

b o&aws & «(eLAMP) Electric LAMP
2o S5 gl S5l LUK e gl ol
O i 4 oS Cal 215 55 Gl 05 (6,
b ssmsn ol Sl eslizad OGI B A8 e (KaS
JE Ll e il o JIg 55 gl
(0Y) deas

S oS A

s Ll 3 o LSS 28Ty IS LAMP s
ool sy JSE 4 (518 sl 5310 B )
Bl 55 ol Sk e Kl plem G oS o
SO bl s sl eal 31 5L s gles
355000 S u;m;:qz@u,-@,thCR
S 4 Pl Sl ag sl s STy
Cd 3B LAMP () 3,5 e ool sy
S 05k Lses Ll s s VU LIS L 1, DNA
RS DB s DNA 55 655 5 ol sme
el LB S S sl b Ll ol S
St Jsams PCR & o a3 ol 51 S
E S S S R VS-S DI LIS LR S\ ERT-S 5
e s, S ow gl e SAS S

Ok (F S 5L Ol 2 oy 2S15 092


https://dorl.net/dor/20.1001.1.27170632.1396.10.2.5.6
http://journalofbiosafety.ir/article-1-152-fa.html
https://dor.isc.ac/dor/20.1001.1.27170632.1396.10.2.5.6
http://journalofbiosafety.ir/article-1-152-fa.html

[ Downloaded from journal of biosafety.ir on 2026-08-23 ]

[ DOR: 20.1001.1.27170632.1396.10.2.5.6 ]

"yYad Ollw:iu Y OJLM:& AR culu:ijﬂ‘ ‘J.LA"

References osliul 3,90 mlis

10.

11.

12.

13.

14.

15.

16.

Hosseini SF, Almasi MA, Kardi MT, Moghim S, Karbasizade V. 2014. Molecular Detection of
Clostridium Difficile in Patients with Diarrhea via LAMP Technique. Journal of Mazandaran
University Medical Science 24, 36-42. (In Farsi with English abstract).

Notomi T, Okayama H, Masubuchi H, Yonekawa T, Watanabe K, Amino N, Hase T. 2000. Loop-
mediated isothermal amplification of DNA. Nucleic Acids Research 28:e63.

Moradi A, Nasiri J, Abdollahi H, Almasi M. 2012. Development and evaluation of a loopmediated
isothermal amplification assay for detection of Erwinia amylovora based on chromosomal DNA.
European Journal of Plant Pathology 133:609-620.

Almasi MA, Aghapour-ojaghkandi M, Bagheri K, Ghazvini M, Hosseyni-dehabadi SM. 2015.
Comparison and evaluation of two diagnostic methods for detection of npt Il and GUS genes in
Nicotiana tabacum. Applied Biochemistry and Biotechnology 175:3599-3616.

Almasi MA. 2015. Establishment and Application of a Reverse Transcription Loop-mediated
Isothermal Amplification Assay for Detection of Grapevine Fanleaf Virus. Molecular Biology 4:5.

Nagamine K, Hase T, Notomi T. 2002. Accelerated reaction by loop mediated isothermal
amplification using loop primers. Molecular and Cellular Probes 16:223-229.

Ahmadi S, Almasi MA, Fatehi F, Struik PC, Moradi A. 2012. Visual detection of Potato leafroll
virus by one-step reverse transcription loop-mediated isothermal amplification of DNA with
hydroxynaphthol blue dye. Journal of phytopathology 161:120-124.

Almasi MA, Erfanmanesh M, Jafary H, Hosseinidehabadi SM. 2013. Visual detection of Potato
leafroll virus by one-step reverse transcription loop-mediated isothermal amplification of DNA with
the Genefinder™ dye. Journal of Virological Methods 192:51-54.

Haghnazari A, Almasi MA, Hoseini SM. 2011. LAMP and guide of primer design by
PrimerExplorerV4 software. Azarkelk press, Zanjan, Iran. (In Farsi with English abstract).

Moradi A, Almasi MA, Jafary H, Mercado-Blanco J. 2014. A novel and rapid loop-mediated
isothermal amplification assy for the specific detection of Verticillium dahliae. Journal of Applied
Microbiology 116:942-954.

Fukuta S, lida T, Mizukami Y, Ishida A, Ueda J, Kanbe M, Ishimoto Y. 2003. Detection of Japanese
yam mosaic virus by RT-LAMP. Archives of Virology 148:1713-1720.

Almasi MA, Moradi A, Nasiri J, Karami S, Nasiri M. 2012. Assessment of performance ability of
three diagnostic methods for detection of Potato leafroll virus (PLRV) using different visualizing

systems. Applied Biochemistry and Biotechnology 168:770-784.

Boubourakasa IN, Fukuta S, Kyriakopoulou PE. 2009. Sensitive and rapid detection of peach latent
mosaic viroid by the reverse transcription loop-mediated isothermal amplification. Journal of
Virological Methods 160:63-68.

Nie X. 2006. Reverse transcription loop-mediated isothermal amplification of DNA for detection of
potato virus Y. Plant Disease 89:605-610.

Almasi MA, Jafary H, Moradi A, Zand N, Ojaghkandi MA, Aghaei S. 2013. Detection of coat
protein gene of the Potato leafroll virus by reverse transcription loop-mediated isothermal
amplification. Plant Pathology and Microbiology 4:156.

Almasi MA, Moradi A, Ojaghkandi MA, Aghaei S. 2013. Development and application of loop-
mediated isothermal amplification assay for rapid detection of Fusarium oxysporum f. sp.
lycopersici. Plant Pathology and Microbiology 4:177.

Yy


https://dorl.net/dor/20.1001.1.27170632.1396.10.2.5.6
http://journalofbiosafety.ir/article-1-152-fa.html
https://dor.isc.ac/dor/20.1001.1.27170632.1396.10.2.5.6
http://journalofbiosafety.ir/article-1-152-fa.html

[ Downloaded from journal of biosafety.ir on 2026-08-23 ]

[ DOR: 20.1001.1.27170632.1396.10.2.5.6 ]

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

"L 4 Mb ‘Slﬁ:rﬁ };-{3 gww‘"

Almasi MA, Aghapour-Ojaghkandi M, Aghaei S. 2013. Visual detection of Curly top virus by the
colorimetric loop-mediated isothermal amplification. Plant Pathology and Microbiology 4:198.

Almasi MA, Dehabadi SH, Eftekhari Z. 2013. Immunocapture loop mediated isothermal
amplification for rapid detection of Tomato yellow leaf curl virus (TYLCV) without DNA extraction.
Plant Pathology and Microbiology 4:185.

Almasi MA, Dehabadi SH. 2013. Colorimetric immunocapture reverse transcription loop-mediated
isothermal amplification assay for rapid detection of the Potato virus y. Plant Pathology and
Microbiology 4:188.

Almasi MA, Ojaghkandi MA, Hemmatabadi A, Hamidi F, Aghaei S. 2013. Development of
colorimetric loop-mediated isothermal amplification assay for rapid detection of the Tomato yellow
leaf curl virus. Plant Pathology and Microbiology 4:153.

Cardoso TC, Ferrari HF, Bregano LC, Silva-Frade C, Rosa AC, Andrade AL. 2010. Visual detection
of turkey coronavirus RNA in tissues and feces by reverse-transcription loop-mediated isothermal
amplification (RT-LAMP) with hydroxynaphthol blue dye. Molecular and Cellular Probes 24:415-
417.

Ma XJ, Shu YL, Nie K, Qin M, Wang DY, Gao RB, Wang M, Wen LY, Han F, Zhou SM, Zhao X,
Cheng YH, Li DX, Dong XP. 2010. Visual detection of pandemic influenza A HIN1 Virus 2009 by
reverse-transcription loop-mediated isothermal amplification with hydroxynaphthol blue dye.
Journal of Virological Methods 167:214-217.

Mori Y, Hirano T, Notomi T. 2006. Sequence specific visual detection of LAMP reactions by
addition of cationic polymers. BMC Biotechnology 6:1-10.

Tsai SM, Chan KW, Hsu WL, Chang TJ, Wong ML, Wang CY. 2009. Development of a loop-
mediated isothermal amplification for rapid detection of orf virus. Journal of Virological Methods
157:200-204.

Kouguchi Y, Fujiwara T, Teramoto M, Kuramoto M. 2010. Homogenous, real-time duplex loop-
mediated isothermal amplification using a single fluorophore-labeled primer and an intercalator dye:
Its application to the simultaneous detection of Shiga toxin genes 1 and 2 in Shiga toxigenic
Escherichia coli isolates. Molecular and Cellular Probes 24:190-195.

Fukuta S, Mizukami Y, Ishida A, Ueda J, Hasegawa M, Hayashi I, Hashimoto M, Kanbe M. 2004.
Real-time loop-mediated isothermal amplification for the CaMV-35S promoter as a screening

method for genetically modified organisms. Eur Food Res Technol. 218:496-500.

Qiao YM, Guo YC, Zhang XE, Zhou YF, Zhang ZP, Wei HP, Yang RF, Wang DB. 2007. Loop-
mediated isothermal amplification for rapid detection of Bacillus anthracis spores. Biotechnology

Letters 29:1939-1946.

Zhang J, Zhang GH, Yang L, Huang R, Zhang Y, Jia K, Yuan W, Li SJ. 2011. Development of a
loop-mediated isothermal amplification assay for the detection of Mycobacterium bovis. The
Veterinary Journal 187:393-396.

Xu HD, Feng J, Guo ZX, Ou YJ, Wang JY. 2010. Detection of red-spotted grouper nervous necrosis
virus by loop-mediated isothermal amplification. Journal of Virological Methods 163:123-128.

Almasi MA, Haghnazari A, Moradi A, Saberfar E. 2012. D::ifferent methods of RT-LAMP for
detection of potato leaf roll virus (PLRV). Genetic Engineering and Biosafety Journal 1, 1-8. (In
Farsi with English abstract).

ry


https://dorl.net/dor/20.1001.1.27170632.1396.10.2.5.6
http://journalofbiosafety.ir/article-1-152-fa.html
https://dor.isc.ac/dor/20.1001.1.27170632.1396.10.2.5.6
http://journalofbiosafety.ir/article-1-152-fa.html

[ Downloaded from journal of biosafety.ir on 2026-08-23 ]

[ DOR: 20.1001.1.27170632.1396.10.2.5.6 ]

3L

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

"yYad Ollw:iu Y OJLM:& AR culu:ijﬂ‘ ‘J.LA"

Almasi MA, Hosseyni-Dehabadi SM, Aghapour-Ojaghkandi M. 2014. Comparison and evalution of
three diagnostic methods for detection of Beet curly top virus in sugar beet using different
visualizing systems. Applied Biochemistry and Biotechnology 173:1836-1848.

Sun J, Najafzadeh MJ, Vicente V, Xi L, Hoog GS. 2010. Rapid detection of pathogenic fungi using
loop-mediated isothermal amplification, exemplified by Fonsecaea agents of chromoblastomycosis.

Journal of Microbiological Methods 80:19-24.

Niessen L, Vogel RF. 2010. Detection of Fusarium graminearum DNA using a loop-mediated
isothermal amplification (LAMP) assay. International Journal of Food Microbiology 140:183-191.

Njiru ZK, Mikosza ASJ, Matovu E, Enyaru JCK, Ouma JO, Kibona SN, Thompson RCA, Ndungu
JM . 2008. African trypanosomiasis: Sensitive and rapid detection of the sub-genus Trypanozoon by
loop-mediated isothermal amplification (LAMP) of parasite DNA. International Journal for
Parasitology 38:589-599.

Njiru ZK, Ouma JO, Enyaru JC, Dargantes AP. 2010. Loop-mediated Isothermal Amplification
(LAMP) test for detection of Trypanosoma evansi strain B. Experimental Parasitology 125:196-201.

Lin X, Chen Y, Lu Y, Yan J, Yan J. 2009. Application of a loop-mediated isothermal amplification
method for the detection of pathogenic Leptospira. Diagnostic Microbiology and Infectious Disease

63:237-242.

Saito R, Misawa Y, Moriya K, Koike K, Ubukata K, Okamura N. 2005. Development and evaluation
of a loop-mediated isothermal amplification assay for rapid detection of Mycoplasma pneumonia.

Journal of Medical Microbiology 54:1037-1041.

Obura E, Masiga D, Wachira F, Gurja B, Khan ZR. 2011. Detection of phytoplasma by loop-
mediated isothermal amplification of DNA (LAMP). Journal of Microbiological Methods 84:312-
316.

Hayashi N, Arai R, Tada S, Taguchi H, Ogawa Y. 2007. Detection and identification of
Brettanomyces Dekkera sp. yeasts with a loop-mediated isothermal amplification method. Food
Microbiology 24:778-785.

Inacio J, Flores O, Spencer-Martins I. 2008. 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. Journal of Clinical Microbiology
46:713-720.

Hirayama H, Kageyama S, Takahashi Y, Moriyasu S, Sawai K, Onoe S, Watanabe K, Kojiya S,
Notomi T, Minamihashi A. 2006. Rapid sexing of water buffalo (Bubalus bubalis) embryos using

loop-mediated isothermal amplification. Theriogenology 66:1249-1256.

Horibe D, Ochiai T, Shimada H, Tomonaga T, Nomura F, Gun M, Tanizawa T, Hayashi H. 2006.
Rapid detection of metastasis of gastric cancer using reverse transcription loop-mediated isothermal
amplification. Internatinal Journal of Cancer 120:1063-1069.

Lee MF, Chen YH, Hsu HJ, Peng CF. 2010. One-tube loop-mediated isothermal amplification
combined with restriction endonuclease digestion and ELISA for colorimetric detection of resistance
to isoniazid, ethambutol and streptomycin in Mycobacterium tuberculosis isolates. Journal of

Microbiological Methods 83:53-58.

Suzuki R, Yoshikawa T, lhira M, Enomoto Y, Inagaki S, Matsumoto K, Kato K, Kudo K, Kojima S,
Asano S. 2006. Development of the loop-mediated isothermal amplification method for rapid
detection of cytomegalovirus DNA. Journal of Virological Methods 132:216-221.

Y¥


https://dorl.net/dor/20.1001.1.27170632.1396.10.2.5.6
http://journalofbiosafety.ir/article-1-152-fa.html
https://dor.isc.ac/dor/20.1001.1.27170632.1396.10.2.5.6
http://journalofbiosafety.ir/article-1-152-fa.html

[ Downloaded from journal of biosafety.ir on 2026-08-23 ]

[ DOR: 20.1001.1.27170632.1396.10.2.5.6 ]

45.

46.

47,

48.

49,

50.

51.

52.

"L 4 Mb ‘Slﬁ:rﬁ };-{3 gww‘"

Soliman H, El-Matbouli M. 2010. Loop-mediated isothermal amplification combined with nucleic
acid lateral flow strip for diagnosis of cyprinid herpes virus-3. Molecular and Cellular Probes 24:38-

43.

Arunrut N, Prombun P, Saksmerprome V, Flegel TW, Kiatpathomchai W. 2011. Rapid and sensitive
detection of infectious hypodermal and hematopoietic necrosis virus by loop-mediated isothermal

amplification combined with a lateral flow dipstick. Journal of Virological Methods 171:21-25.

Lu Y, Liu J. 20009. Catalyst-functionalized nanomaterials. Wiley
Interdisciplinary Reviews: Nanomedicine and Nanobiotechnology 1:35-46.

Njiru, ZK. 2011. Rapid and sensitive detection of human African trypanosomiasis by loop-mediated
isothermal amplification combined with a lateral-flow dipstick. Diagnostic Microbiology and

Infectious Disease 69:205-209.

Fang X, Liu Y, Kong J, Jiang X. 2010. Loop-mediated isothermal amplification integrated on
microfluidic chips for point-of-care quantitative detection of pathogens. Anal Chemistry 82:3002-
3006.

La Barre P, Hawkins KR, Gerlach J, Wilmoth J, Beddoe A, Singleton J, Boyle D, Weigl B. 2011. A
simple, inexpensive device for nucleic acid amplification without electricity—toward instrument-free
molecular diagnostics in low-resource settings. PLoS One 6:€19738.

Selvam MM, Sajitharan D, Paul MW. 2013. Associated technologies ensures complete Loop-
mediated isothermal amplification: Platform for pathogen diagnosis. African Journals of
Biotechnology 12:6049-6054.

Salinas NR, Little DP. 2012. Electric LAMP: Virtual loop-mediated isothermal Amplification. ISRN
Bioinformatics. DOI: 10.5402/2012/696758.

Yo


https://dorl.net/dor/20.1001.1.27170632.1396.10.2.5.6
http://journalofbiosafety.ir/article-1-152-fa.html
https://dor.isc.ac/dor/20.1001.1.27170632.1396.10.2.5.6
http://journalofbiosafety.ir/article-1-152-fa.html

[ Downloaded from journal ofbiosafety.ir on 2026-06-27 |

[ DOR: 20.1001.1.27170632.1396.10.2.5.6 ]

"ﬂfo&*\u Y DJM Ve o499 cu'.'\u:ij u.'u,,ﬂ M.AA"

Loop mediated isothermal amplification: a novel detection for amplification of DNA
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Abstract

Disease diagnosis is of crucial importance in making appropriate therapeutic decisions. Conventionally, diagnosis
was based on isolation and identification of the causative agent that was followed in timeline by the development
of serological tests. Nowadays, molecular tests credited with high sensitivity like polymerase chain reaction (PCR)
and its variants are replacing the older diagnostic techniques. Major obstacle in adoption of PCR based technique
is the need for thermocycler and isothermal amplification system like Loop mediated isothermal amplification
(LAMP) test is a good alternative for it. LAMP, through its uniqueness has provided the world with a powerful
molecular diagnostic tool. This innovative gene amplification technique, amplifies nucleic acid at a very rapid
pace, maintaining high sensitivity, specificity and efficiency. The most innovative features of LAMP, is the
simplicity of its protocol, and over all low cost of application. The standout features however, ranges from the
strand displacement activity of the Bst and Bsm polymerase enzymes, to its ability to amplify gene in an
unprocessed samples. The cheapness and user-friendliness of LAMP amongst other advantages made it an ideal
diagnostic tool that provides solution to the odds of PCR and its likes, the outstanding qualities displayed by
LAMP in various researches, have led to several modifications in the technique. Till date, LAMP tests have been
developed for diagnosis of a large number of diseases including bacterial, fungal, viral, and parasitic diseases.

Keywords: Detection, Isothermal amplification, LAMP, RT-LAMP
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