rEY I X

(VA VR 54% 1%, pp. 107-112, 2004)

LAMP EDJRIE
—BEFOES - RS HEIEE—

AR

P/

KM AR S =7 710 7R F AT — 4

BIETHAEIIBYESRZIZLOE LT, SFEERSHTHHEINTVS., L L, EBOBKE
WCAHMTELERLTWD EIdn v, SHIIHEMREE, B2 NP ELERE R ->T05. A
X, PEROBIETHMIESENDL LY, Bl AiEDR S LT LAMP (Loop-Mediated Isothermal Ampli-
fication) "% RS L 7. LAMP #EICIiZQETO RIS E R CTHEITST 5, @WIERZHRAWERD T <
RKEOWMIFEY ZHE LD TEL, OBOTHVIFRELZFOLLEONEEAET. $72, FilEDH
IR 1B CTH 225, Pl —T T34 3 — %8N 5 RFEIC LY, 305 L ORIEATT #E
Loz, I, RIIZBWTIE, MIEKICOREIEY THLET) VB 7A Y7 A0 EE HEL
THERT A LICL D, OO DORE - B2 HFHETIENBETOAELHETLHI LT
&b, INSOBEZMAADLESLZ LT, LAMP B3R TOJRETIHRE, H50IEAN,
BRE D COMBMAESERETH ), ZOMlkc L HETORMLRTREICEMTELIDEEZ 5.

T ®HIC

BRI, K& SO0 TRROHH, @1 OBiE,
Ko 3 TR 5 s, BIAFRETIIREICE TN
% HWOBIZ T RO TH§h % 7z0@ET 2T 5
722, TTEETZHELZ0IR L%, o T,
BIE TR LT 2 ECTROEELKRA ¥ M, #EfET
HIETH 5.

Arlal, Fr LRS- HEE LAMP 30 5B DWW TR
5 5.

BER DB IR TFIEIEE

PCREIFHAER B IL CER LA ST 5 EIx T3
WETH L. L L, BUSITIXEEE % BRI T3 5 %
EDVLETH Y, WIEED ORERRIZIZ T VESIKEIR,
BIu =72z b id %z b %
v, HUE, PCRIRIBAHZ B THW O, RNulR7H
WTdH 5B, THEDPE EEVPEMETSH 5 &) RFED
5.

T130-0026 HHBERHXE 1-12-8 AX AT
E-—mail . lamo®@eiken.co.jp
http://loopamp.eiken.co.jp/

LAMP (Loop-mediated Isothermal Amplification) ;%D JRIE

Ferid, SFDD 1 HEHOEREEFE O A THIEL A
0, EHICHEEME LTE QICEER SN LR
R Lt a2 e L 72,

LAMP #0058 %, Hwv 23, LAMP 38 H 7 7 A
¥ —OikETEE, BIEX = X A ONEIER T 5.

1. LAMPEICHWSHAE

LAMP %, DNA ZHilE§ 5 HikThsb. HL, Wil
EMEETHWI ATy 7TRNA DL BMIET A Z EA3T
5.

DNA 2L IR 241, 4O 7514 <~— (FIP
[Forward Inner Primer], F3 754 ~—, BIP [Back-
ward Inner Primer], B3 754 ~—), $HE#HM DNA K
Y AT —¥, BHE (ANTPs) &6y 77 —% 4B L
T 5.

RNA 7 5 #E$ % 35412, DNA O34 03312 ¥
HBREZBMTA2OATHL. RLICBEF£Y LA
(HBV) #fil& L72RAEB L Z0RELRT.

2. LAMPZERTS A V—D=%EtAE
9, BENEETICOVT, RTITRT I ICHIEL 72
WHHE2 S 3 C 2> CTF1c, F2¢, F3c, 5 fllIC
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(VA NVR 4% 15,

£1 LAMPZEORELBEE (FEMNHEMET CHBV)

4 U/uL Bst DNA polymerase (New England Biolabs) 8 U/tube
10 X Thermopol Buffer (New England Biolabs) 1 x (MgSO0; 2 mM)
100mM MgSO, 2 mM
10mM dNTPs 400uM
4 M betaine (Sigma) 1.0M
79 4 ~<— . FIP 40pmol/tube
75 £f~<— ! BIP 40pmol/tube
T4 <= F3 774 ~<— 5 pmol/tube
TIA— B3 TIA~— 5 pmol/tube
2 Fleg
F
| a
- F3
"} P 5
L .

Fic Fl¢ Fle Target DA BEl B B3
A . | ————— ] r—
2l i | N

Fl F2 F1 Ble BIct B3¢
i1 & Faky
B3 Primer
3 E
Ble (1

1 LAMP 754 < — 0k

MA>TB1, B2, B3 W) HKZMREL, 0 6%
Biloxt L, 4 o754 ~—FIP, F3 754 ~—, BIP,
B3 794~ —%ikitd 5.

FIP i, EEMEETOF2c #Ig & MHAiN % F 2 #38%
3 ARWMMICEEL, 5 KWMUITENEETOF1c#ils
[ CEH 2 FD L H ICRET T 5. F3 774 ~—1%, &1
HBIZTOF 3¢ #IE MM 2 F 3 #IRZF:>2 X ) I28KE
F 5. BIP &, EEMEETOB2c#isE M % B2 #H
a3 RKumlicHEL, 5 KMl EEFOBlc#
WERUEY ZFR2 L) ICEET 5. B3 794 ~%—13,
FERYEAR T O B3 ¢ #IR & MM 2 B3 #I 2 :#0 L 9 12
RElT 5.

LAMP #: % Bh & B RAL Y M, ZOTF54 <% —i%
b, R2ITRFHEDOKRAL VM ERT.

%3, LAMPEHH 774 v —i&itic>ow T, &1l
PRttt & RIS LG58 Y 7 + & Web L TRH
LTWwWBADT, il 272w (http://venus.netlaboratory.
com/partner/lamp) .

3. LAMP EDIERXA =X L
Hialk L7233, BREF L7279 4 ~— KR OHEIRE L 72 WA
BIETEEGY TV E—HICL, —EilE (60~65T)

TAYFarR—vargsre, UTORE (@) ~d)7°
Hede. 723, 2 A DNA 1365 CH I TIZBIIY FATIRRE
HBHEEZONDLIZD, 1R VBHE L TThroT
FA =DM T T ==V, METLZETH
MO FEN, 1 RYPPREBICR D, D720, LAMP
BETIZPCREDLHIIZH SN L O 2 K8 DNA % 1 A8l
CEEMET 2 MR LEE Ly, K2, 31283 A
A= AL, 1ARGIREBIC R > 728 IZFIP ST =— b
THEZADPLHNT 5.

a) BEMAIDNARY A5 —FofXickby, FIP®
F2HId 3" Kz & LT DNA & HIHmW 7%
DNA {23 sh s (K2 (1),(2).

b) FIP OAMlIZ, F3 754~ =7 ==L, D
3URM A & L CEE A DNA R Y 2 5 —E O X
I2& 5T, BIZHKENTWS FIP 750 DNA 8% #78
L&A 5 DNA SEAHET 5. F3 754 =058
X7z DNA 88 & 8551 DNA 78 2 A8 & 7= %%, FIP 205
FIEHRENT2DNABIE, F3 794 =2 5DMER
JMC X > TR ENT1I A DNA &4 5. @ DNA
X, 5 KWENCHHN REFlce, F1%2&FH, HCT
Z—WEREIL, V=T7Z2EETSE X2 (3),4),(5),
(6)).
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K2 TIAY—@FELEORSL Vb

OTm fEHER Nearest—Neighbor ¥
() U8B 0.1uM, A F Vi Na+50mM - Mg2 + 4 mM)
@A e F2/B2 ; 3" K%, Flc/Blc; 5 K%, F3/B3 ; 3 K¥, LoopF/LoopB; 3 Kl
FRZEhoHBETZALVF— (dG) IZB LT dG=-4kcal/mol /23 &.

@Tm 18 Flc/Blc;64~66TC, F2/B2 ;59~61C, F3/B3 ;59~61C, LoopF/LoopB ; 64~66C
@GC content 40~65%
S BN FE IR F2 O IA 5 B2 osMiIlE Tid, 120~1603%

F25' 206 F15° £ T, 40~60¥ik
F3» 5 F2 £Tid, 18~603%:

O KA RIS R E 5wk 52T
3 ARmMAMMIIC SRV EHITT D

Flc FlcFle TargetDNA B1 BI B3

V' e~ 5
T ] -
F3 Fi F1 Ble Bic Bic
65T
Fle FleFle '.' El B2 B3
(1) V o
¥ F1? DA Polymerase |
Fle with srand displecement activity
File FleFle "." Kl HI B3
() N —_;
5;:‘“1": F1 Blc B2cBic
a
. Fic FileFie Bl R2 B3
(1) 3 T #_3
[Errina] Fir F1 F1 Blc B2c Bic
1ec _._
Fic FlcFlc Bl EI B3
(4} J‘q_u —_g
_1_-_—--&-— L]
Fl F2 F1 + Bilc B2e Blc
(5} - 3
Fic F F1 Bl¢ B2e Ble
a
® Fi Bic Bl B::!c_3
F2 ’
Fltﬁ - IBI!'IES‘ BJ
lg‘.I-'h: Fi Fi1 a Blc BicBic .
) 3 - ——_~‘1
F1 FlcFle Bl B2 B}’
Flc Bl
(8) Fle muz
Fl n “ Ble

X2 LAMPEDEH (1) : LAMP QMBS (UG B~ SRk 7%
NTEXBET)
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(VA NVR 548 15,

...a-"’"*..
§ - 15 .
- ’ o o " v —
_'_H Fip KL é'.- g .,‘,_I .
"-H-FF... = h ,:-T-.H_”:;!:"L ' II:F.I'_?E:II ’ f ',-r"-;:“
:‘::. L\\, ) ) L
i SN S
; || lil L I lT_I-. #-:: -
1 I:-..I. ] Ili | H ‘III T

X3 LAMPEQEE (2) : LAMP B:0HlEY A 7 v

c) RIZ, BIPAT=—=NVL, O3 KzxiLms LT
A% DNA BB ThbILs. O, V—T3HH
SNTMHOIREBICR S, HiZ, BIP o4, B3 75
A=V T7==NV35. ZLT, ZO3 Kimzkms L
THEHA DNA K X7 —EDMX 12k T, KIZHK
ENTWS BIP 5 ® DNA 8% F 2L A5 DNA &%
BMET A, B3 774 ~—»6EKE N7 DNA 88 & 3
I DNA A3 2 REH & 72 2%, #ASS 7z DNA SHIE T 55 12
MM 2B F1, Flc XO'B1, Blc 2270, H
C7=—WVL, V=7%2FERLY RXVEDOKEL 5.
Z OMETED LAMP 2B 2 HIES 4 7 v ok ik &
b, TNETOMEIZLAMP EICBT B HIEY 4 7 L
OB EL 2 DOMETH L (K2 (6),(7),(8)).

d) BWEY A4 7 v oke kg T, F 1O 3 Kz
HELT, HE%28ME L CDNA GRS . 20
BE5 RO — T EFB SN THOIREBICR S, B
12, 3" KWMON—TDF2c BT 1 R TH D720,
FIPAT7T=—V§5Z LB TE, ZOF2HEO 3 K
FREELT, F1EBzREE LTRIZARSNRTYS
DNA $8% #2555 DNA AAMHET 5. ki (H
3(9)iICBWT, F1#HEA»SME L7 DNA $1E, FIP
PODMRAEBICE > THPESN 1 REE R DD, D3’
KIS AR 2 2 OO TV — T2 KT 5. 20
V—TOB1#HEO 3 Kb 1 RKHE R o-HL %
#E L CDNABEDPHESL., LT, ZODNAFHH2
R & %> TWD FIP 5D DNA 2 H AL 225
fEEL (B3 (10) ofEiE e 2 5. Eit##IC X - CFIP
POER SN/ DNA SEAHARN SN I ARH L 25208, €D
Midiix, TRZNAHMW R EEFL, Flc KU'Blc, B

1285, ACT7=— VLTV —7%2FKT 5. 2o (A
3 (11) oiEIx, JlzEo (B3 (8)) DfEEDIE LD
L b, —7, (E3(10) OMEEIIBWT, 1AL
5> TWb B2c #IRIC BIP 37 =— )V L C 2 R DT
ZRAL %5 DNASHPERENS., ZOBREORE,
[ —8H P H WA 2 B A5 0 (B3RS S A W B
YA XA THEEENS (K3).

%3, LAMP EOIE X /1 = X W35 ViM% O T,
KW bEMRA ST 7 294 Mich 28 (http://
loopamp.eiken.co.jp/j/tech/commentary/anim.html) % %
BRIz,

LAMP ED45#

LAMP #1d, fEROBIETHIHEIC R WEFR-ZA LT
W5,

1. —EEBE CEIBRIGHYET

LAMP KUt 1%, $E#R DNA EY X 5 —¥I2X D60
~65CHHED—ED FUBIRE TITV, X¥ A4 ik EOKEE
2EMAANLREIIT 2RO ELDH Y, 24K DNA D
EMEHOPLOITbEL L LS ERET A LA TE
Y. L7255 T, WHemEfMiEE Iz, i
EE—EIRTHEENDNIHIETERETH L. &b, —
SEREE TR RE 2 i, icdnwiordhs277, 1
DDOWHEDHRTHHRS DI LAMP B:753 Th 5.

2. BLEREM
LAMP #Ti, 6 200%# I, 4207754 —% L%
EL, HIZZD 6 DOMEBULREGHE D ICEATHRITIUE
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1000 B s

SO bp —=

100 bp —

2 & 400y O & 60 G0N0 Ear 0
| ] | ]

HBVY{sopiai)

penemic DNATmg) 4] [L1le}

4 LAMP I X B WTREY OB IKENE & M ERE
Mi& {5+ : HBV plasmid DNA)
t k4 / & DNA100ng DA HEIZ X 560C, 604 0 iET
DOMIEE % 7R, M I1Z100bp FOH A X~v—H—, L—V
1~4i3k h% /L DNA % LTLAMP 2 %jfi. L —> 5~
8t M/ A DNA 100ng /#7E FC LAMP %2 %fi. L — > 1
& 513 HBV plasmid DNA 7 L TLAMP Z%i. L—> 2 &
6 13 HBV plasmid DNA 6 IV —C%ffi. L—> 3 & 7 13 HBV
plasmid DNA602 ¥ —C%jifi. L — > 4 & 8 1% HBV plasmid
DNA6002 ¥ —CTHJfi. L—>9Lt10dFhZFhlL—r2E
6 &[] UHIEREY % Ear 1 (1/5 2%5) Tk,

WiECT& 2w, Z020, FHEICHIEORREEIIED T
ml, TOZEIZXY, HMIEOAMIZ XD BENEIZ T2
LD EPPHETE 5.
K42R$EBD, ¥/ 2 DNAIOng FFAETFTTH 62
Y= 5 OMIEDITRET, BNEETIEE L 2WIEEIR
BEWE L2 Ao 72, $72, LAMP & TR (LT O A
W72 BEHI S D) R S N7EER A NB LA X TE BT
DR 4R T X ) RN BRIKEIRICR 5. ZOHIE
W GIREERICL > THET 2 LNy FIZEHL, £
72, TNOHONY FOIFERY) 2 MR L RR, &TEN
BIZTEHITH > 72,

3. BE, SLEIENER (SRE)

LAMP i3, ZO#MEE#E»S Ty 2 b Y E Y
3 VAR ST, ENEETORZHRI (HEL, MR
1B DRI R CTH B, ZEAEDY =%y TH)
SR E10a ¥ —FEEE D S IR EETDH 5.

LAMP ¥IERISIEd & L RETH 5035, USHE %,
WIZHEMT A EDRETH L. ¥y NEED 5 K
W2 BN —7D 1 R (B1#HE B2 HIBOM,
HBHVIZF1HRE F2#IRoM) (SN 2R %2R
V=T T4 <— (FNEFNNV—TFTFTF4<—B, V—7
T54<—F) #HWAZ L2 ) DNA A0 N %1
R ENTRET?, ThIZLY, /ERAPSIhTwEh
S 72— T bR S, HIRRD LRI RS
b, ZHICEY, 13EAEDOENBIET TI5~600TOMK
AR s 2o 72,

111

5 HEIC X A HIEO A O
7 tube AR BIE T 72 L, £ tube 3B
WEETH D . BT 1 PSA plasmid
DNA G, 65C, 604 oiE

4. BNANS®D 1 RF v TIEEHTETHE

FEIEIRT-72 RNA %6, PERE TR T 9 3R GRER
T cDNA Z&H L THhLMIEIE 2179 . Lo L, LAMP
EoYaid, HEREEZ b o Twa 70, BiRERRZ
FRFICREITHRMLTBLZEICED, DNADKAE L
BRI RECTH 57,

5. SR OTTEE

A, BWHEOLE, HEOBEMEIEETH L. it
K OBIEFIIIMIRSOSE, RO 720 ORI UG AL T
HY, INPBEETREOEMED K E 2o TnT.
LAMP 3 FEHICES 2 MR L 22852 1T-o Tw
50T, Wik L7z BY, FREPBOTE, MREH
HOFECHETRTH A, T2, WEEDORDHIZT
NCEWiew, MM FEZ IR TH L. 6213,
IFTVIATURA RO XD 4 2 REHIRITHET 5800
4V 7 —=H V=% —FAET TS 2T 21, BT
YT T CHIEEY 2 BH R TH 5", 72, DNA FIKL
MRICLAMMERICTIIRED E LTEr ) VI AER S
N, TMBRIBBRTFOS T AT T AL F VEMERTH
EHRMSNTWAS. LAMP & CIMEEWO LR ENS
W ¥n ) YIRS TR YT AHYIERER B THE
Hib2SE L TL %Y (R5). ThzEIcsigofiEnR
BRI 2SI RECH D, HE (BE) ZHEClET s
LUHET, VTNV F AL LA THLRIEDNTE 5.

BHUIC

LAMP 0L, £DBMTIEH %25, WFFRE 2517
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D BAEIZHAT, ¥ 7 (BB T) &3 Z260~65C
T, #3054 v FaR—yar§b2eT, WiEED b
HVIIHIROFIEEZ RIS 52 A3 TE A5, Rl aE
ZFIEIEETH 5.

L, EWGHCEEIILR LEET O POC (point-of-
care testing) \ZBWTIX, BEZ AT L TH» 53050 LLAT
MR ONL TEPBELINTVS, F72, EHESH
VA CHLRFZ AT L CEOR CTRIZTREZIT)BELR
E GREEEW OB L) THBEESER STV S.
FTAIZLAMPEICE D “vwo T, £2TH, 72hicT
DHK D BIZTHRE 2O LEETREOE LICHERRL
7w,

X #®
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The principle of LAMP method

—A simple and rapid gene amplification method—

Hiroshi Ushikubo

EIKEN CHEMICAL CO., LTD Marketing Division Moleculer Genetics Team
Munekawa Bldg., 12— 8, Ryougoku 1 —chome, Sumida—ku, Tokyo 130—0026, Japan
E-mail . lamo®@eiken.co.jp
http://loopamp.eiken.co.jp/

So far nucleic acid test (NAT) has been employed in various fields, including infectious disease di-

agnoses. However, due to its complicated procedures and relatively high cost, it has not been widely

utilized in many actual diagnostic applications. We have therefore developed a simple and rapid gene

amplification technology, Loop—mediated Isothermal Amplification (LAMP) method, which has shown

prominent results of surpassing the performance of the conventional gene amplification methods.

LAMP method acquires three main features : (1) all reaction can be carried out under isothermal

conditions ; (2) the amplification efficiency is extremely high and tremendous amount of amplifica-

tion products can be obtained ; and (3) the reaction is highly specific. Furthermore, developed from
the standard LAMP method, a rapid LAMP method, by adding in the loop primers, can reduce the
amplification time from the previous 1 hour to less than 30 minutes. Enormous amount of white pre-

cipitate of magnesium pyrophosphate is produced as a by—product of the amplification, therefore, di-

rect visual detection is possible without using any reaction indicators and detection equipments. We

believe LAMP technology, with the integration of these features, can rightly apply to clinical genetic

testing, food and environmental analysis, as well as NAT in different fields.
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