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%] e TAR Aol Bodne] A2 5 S grka wukE= 45
AR 4P A,

[59

[60] A& 2 ]

|

|
[61] 1. MTB e 2] o} @ NTM 2| DNA

] ael el R A A A gatel vl A kg 7hd Aol A A

71 A Eol oA FE ¥ MTB HHel| 2] o} 2} NTM 2] &)

gReg o, 7 £ 7 of = el A ddA o ® el A
[63]
[64] 2. 973 A A
[65] MTB 207, NTM 2078, A 31 &4 207}, & 607] 2] 73 4= a1e] th s}
T2 Yol A ol ALE-513l T

[66]

[67] 3.MTB ge| 2o} L NTM HA &4 Z&lo|H A|E, LAMP £ & 24 € uk-&
z7

[68] MTB e 2] o}2] GyrB f- A A A D 3} Mycobacterium B EH| 2] oF (MTB, NTM
B5 X319 16S rRNA §- 4 A &S vlgh o & MTB HHe 2] o} 2 255 2] NTM
AEE ol NEE AA/A 2T 7 Lol M E e a1¥
sz etol o) = 7zt FAM9F HEX & 123813 o, sTefoln A E Q] -4 %<l
AR =S| ¥ 10 Aestin). 5] 1o 3 EEZ BAH AV = #&

A =2 AT LAMPE o] &%k 23 1 %-& EIKENAF] Loop amp DNA
Amplification kitE 7-¢] 8} AF-8-3F AT} real-time LAMPE 9] ¢t HE-&- S35 9
Alef 2442 3t7] & 20 EF /1o, real-time LAMP< 8}7] 3% 39] Wbg- =71
L A Zkel] whe} 4235k T
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[69]

YA

3]

PCT/KR2020/014175

ol o2 X

Name

[u—

Mycoba

[\

cterium

tubercul

0sis

Sequence (5'-3")

Tar
get

gen

leng

F3

GCGATATCTGGTGGTCTGCA

Gyr

20

B3

CCGTGGTTTCGAAAACAGC

19

FIP

ACCCGTCGCGCTTGATCTCGTCG
GCGTGTCGGTGGTTA

38

BIP

GAGAAGTCGGAACCCCTGGGCG
CACCGTTGACCCCGT

37

FLP

GACTTCGAGCCGGGTGG

17

BLP

AGGGGCGCCGACCAAGAA

18

M=l Be < BN B Be N Y|

11

12

Non
tubercul
ous
Mycoba

cterium

F3

CCAACTACGTGCCAGCAG

16S

B3

ACCGGTGTTCCTCCTGAT

rRN

18

FIP

RCCTACGAGCTCTTTACGCCCAC
CGCGGTAATACGTAGGGT

41

BIP

GCGATACGGGCAGACTDGAGCA
TTCCACCGCTACACCAG

39

FLP

GTAATTCCGGACAACGCTCG

20

BLP

TACTGCAGGGGAGACTGGAA

20
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[70]

[71]

[72]
[73]
[74]

13 {Internal [F3 TGTCACCAGCAACATCTCGA G6P (20
control D

14 B3 TCCTCAGGGAAGCAAATGAC 20

15 FIP ATAGCAGAGAGGCTGCCTACGGT 45
TTTGATGTCCCCTGTCCCACCA

16 BIP AAGAAAAGCAGACGCAGCAGCT 43
TTTTGGGGCTGTTTGCGGATT

17 FLP GGGGTGGCCATGGAGTGC 18

18 BLP TCCCAACCTCAATGCCCTGC 20

[3£2]

LAMP 14 8 4

T -]

2X Reaction buffer 12.5ul

Enzyme buffer 1wl

Fluorescent dye 1wl

Primer(FIP,BIP,FLP,BLP) Z}y 2 <& 55 800 nM

Primer (F3 ,B3) 7k A& 55 100 nM

Distilled water 8.5 ul

Template DNA 2wl

Total volume 25 ul

[#3]

p)

LAMP &% %71 2 X7k

65°C I min 60 cycle
80°C S min
Total reaction time 75 min

(23471

AA o 1. LAMPE Z&lo|H A ES] MTB A& 34 <l

213 MTB<] genomic DNA 1 ng/uLE 32k 5752 107h4] A5t T2 &
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garsteltt gl Bl AR A4S HARE A -50°Cel] B aaESiTt. 10389
13 =5 o] &sto] il 4 5E A5 AT} 10 fguLol A FF o]
SR AT 2). 817] 3% 4+ 8| A5 5ol W Mycobacterium tuberculosis
LAMP Zcto] ™ A E 2] Ct g2 erdl ol
[75]
[76] [3£4]
No ug/ul Mycobacterium tuberculosis ¥ €l 2] o
Ct value RFU
1 10° 9.33 18258
2 10! 10.25 19964
3 102 11.45 23781
4 103 13.18 17775
5 10+ 14.24 19911
6 10° 16.42 16799
7 106 17.72 23854
8 107 33.90 23316
9 10 45.38 20499
10 10° N/A 4665
771 AAlo) 2. LAMP$ Zeholm A= NTMA the wt wg Gl
[78] 7] A @ate] Mgt gl 7] HA] FA MM FE5E DNA MES o= g
real-time LAMP 2| Mycobacterium tuberculosis B €| 2] o} 2] Z} x| H o] t] 3t 50|
B39 215] Sl NTM Wl elofel A a4 A B8 A 8]

Mycobacterium tuberculosis®] LAMP 1l 2}HF-&- ] £ 73 ZCtgt2 o7l 5%
5 39 YRl e, At wef A} S ) HES 1
75“/]’% Oj\ = o ﬂ?lﬁ' T %A)\Aq
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[79]

[80]

[81]

[82]

[3%5]

Mycobacterium tuberculosis

Sample Ct. value RFU
MTB 1 7.75 1995
MTB 2 8.16 1497
NTM 1 N/A 396
NTM 2 N/A 482
non-infected human gDNA N/A 510
D.W N/A 1.44

A A 3, LAMP-& Z&}o]w AEe] MTB,NTM, ¥ 2324 A4+
AA A HE Ct 3 &2

a2 Ao A A2 MTB 2071, NTM 2071, A 8.4 2071, %
60712 AAE A AASEATE 7] A A oM =¥ DNA A&
A} © 2 real-time LAMP-S 53} O}J_ Mycobacterium tuberculosis B} €| F/] 0}«]
A AAE gelstgltt. 1 Aot 8hr] 3 67 g o A XA 7o)
EAstHA FlH vk
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[83]  [3%6]
Sample NO. ¢ PCR 23 |LAMP

Ct<40 Ct<30 RFU

MTB 1 35.6 24.98 19692
2 27 14.67 14309

3 33.3 18.51 17017

4 22.7 13.39 19391

5 31 16.48 12619

6 30.9 16.20 27559

7 18.3 11.32 23126

8 28 14.91 17555

9 30.8 16.12 15324

10 36.7 19.99 28758

11 28.4 15.34 23078

12 34.7 18.72 21257

13 30.3 17.07 19650

14 39.1 20.67 22392

15 34.8 18.59 21175

16 30.7 15.65 19386

17 22.4 11.43 17174

18 39.2 22.34 16850

19 32.1 18.90 23138

20 31.4 16.13 15903
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NTM 1 N/A N/A N/A
2 N/A N/A N/A
3 N/A N/A N/A
4 N/A N/A N/A
5 N/A N/A N/A
6 N/A N/A N/A
7 N/A N/A N/A
8 N/A N/A N/A
9 N/A N/A N/A
10 N/A N/A N/A
11 N/A N/A N/A
12 N/A N/A N/A
13 N/A N/A N/A
14 N/A N/A N/A
15 N/A N/A N/A
16 N/A N/A N/A
17 N/A N/A N/A
18 N/A N/A N/A




N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

PCT/KR2020/014175

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

71 =8k RA=uh, A9

15
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11
12
13
14
15
16
17
18
19
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AT
7473 1] AT 1 WA 62 ol E ¥ &3t=, A F (Mycobacterium
tuberculosis) 73 % -8 LAMP(Loop-mediated isothermal amplification)
Lol A E
732 Al dolA,
7 711 ¥l "/l (thymine)©ll
FF=dol 2 A EH 0= sh=, A3 HEE LAMP Zfo]1

[ 3] A2kl Aol A,

F 2 # 21 (fluorescein),
HEX(2',4',5',7"-tetrachloro-6-carboxy-4,7-dichlorofluorescein), & 2. 4l
£ 2 2 E g o} X d(fluorescein chlorotriazinyl), 2 T+ %l “1¥ (thodamine
green), =71 & = (rhodamine red), ] E 2} ¥ 2 U} 7l (tetramethyl
rhodamine), FITC(fluorescein isothiocyanate), - #|++ 1 (oregon green),
AL &5 9 Z (alexa fluor),
JOE(6-Carboxy-4',5'-Dichloro-2',7'-Dimethoxyfluorescein),
ROX(6-Carboxyl-XRhodamine), TET(Tetrachloro-Fluorescein),
TRITC(tertramethylrodamine isothiocyanate),
TAMRA(6-carboxytetramethyl-rhodamine), NED(N-(1-Naphthyl)
ethylenediamine), A| ©}'1(Cyanine) Al ¥ 95 2

A o} t] 7F = B Al o} (thiadicarbocyanine) & 2 -4 ¥ 7 © 2 H-F
AENE] = o] = Bl o] gl RS EH o7 Shiz, A HEE LAMP
Lol A E

[ 4] RS 7 WA 129] Zefo| | E E8sEi=, A S (Mycobacterium
tuberculosis) 2 8] 2 & &-2k+F (Nontuberculous mycobacteria) 7 & &
LAMP(Loop-mediated isothermal amplification) 3 2}o] ™ Al &

[d85]  Aldgtel] dojA,
71 s 119 Zefoln = 18 A 7)<l
HYT o] LAY AL BA0E 5, 2
LAMP >~ g}o|u] A E

(43 6]  Al53el] ojA,
271 & FE A& FAM(6-carboxyfluorescein), Bl A} 2= & = (texas red),
= 2 @2 (fluorescein),
HEX(2',4',5',7"-tetrachloro-6-carboxy-4,7-dichlorofluorescein), & 2. 4l
£ 2 2 E g o} X d(fluorescein chlorotriazinyl), 2 T+ %l “1¥ (thodamine
green), =71 & = (rhodamine red), ] E 2} ¥ 2 U} 7l (tetramethyl

% (thymine)©l|

A7 DAY GYT A5 S



17

WO 2021/075912 PCT/KR2020/014175

rhodamine), FITC(fluorescein isothiocyanate), - #|++ 1 (oregon green),
AL &5 9 Z (alexa fluor),
JOE(6-Carboxy-4',5'-Dichloro-2',7'-Dimethoxyfluorescein),
ROX(6-Carboxyl-XRhodamine), TET(Tetrachloro-Fluorescein),
TRITC(tertramethylrodamine isothiocyanate),
TAMRA(6-carboxytetramethyl-rhodamine), NED(N-(1-Naphthyl)
ethylenediamine), A| ©}'1(Cyanine) Al ¥ 95 2
A o} t] 7F = B Al o} (thiadicarbocyanine) & 2 -4 ¥ 7 © 2 H-F

A e = of sl o] 4l Ale 54 07 sk, A B H A g gt
AEE LAMP ZgolH A E

7873 7] A1ge] Zefolm M Ee} Al48o] ol A EE e, 23 1(
Mycobacterium tuberculosis) X 8] 2 3 8-+ (Nontuberculous mycobacteria)
78 A58 LAMP(Loop-mediated isothermal amplification) 3 2}-o] ™ A &

[d88] A7l oA,

A7) Zejolm] A EE= HIHE 13 WA 18¢] Zlo|n & 72
Eitet= Ae 5H 0w sh, A3y W u A 2 A58
]E

LAMP >~ &}o]
[7d -3} 9] A 83}kol] Qo] A,

A7l EHE 5,11, 2 18¢] =

540 b=, A8l W A3l

I

[7d-7-8F 10]

\O

ol oA,
| EHZ 59 15HA] &47]<1 ] Wl (thymine)©l] & 3

N
m{n
's

1:1

ol [ rE

ol

®
10

®
o
=2

R

(Mmoo N N e

[7d -8 11]

X5
ol
o2t &
o
n**
M_Q
_>.:

FAM(6 -carboxyfluorescein), Bl A} 2= & = (texas red),
4l (ﬂuorescem),
HEX(2',4',5',7"-tetrachloro-6-carboxy-4,7-dichlorofluorescein), & 2. 4l
£ 2 2 E g o} X d(fluorescein chlorotriazinyl), 2 T+ %l “1¥ (thodamine
green), =71 & = (rhodamine red), ] E 2} ¥ 2 U} 7l (tetramethyl
rhodamine), FITC(fluorescein isothiocyanate), - #|++ 1 (oregon green),
AL &5 9 Z (alexa fluor),
JOE(6-Carboxy-4',5'-Dichloro-2',7'-Dimethoxyfluorescein),
ROX(6-Carboxyl-XRhodamine), TET(Tetrachloro-Fluorescein),

Joox 2 2 M ox ox I oz 2 X

il
it
to
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[7d -8} 12]

[7d -8 13]

[7d -8} 14]

[7d7-8F 15]

[7d7-8 16]

TRITC(tertramethylrodamine isothiocyanate),
TAMRA(6-carboxytetramethyl-rhodamine), NED(N-(1-Naphthyl)
ethylenediamine), A| ©}'1(Cyanine) Al ¥ 95 2
A o} t] 7F = B Al o} (thiadicarbocyanine) & 2 -4 ¥ 7 © 2 H-F
A= o] st ol AS SR o' of=, A8 3 nj A
E AEE LAMP ZElol ] A E,
Al10%el Aot A,
B71 AT 5,11, R 180 FAE dd=d S A4 el @ s

1)

[s]
ek BB AL Ao Fs

_—

AZ=E LAMP Zdlo| A E,
A7ee] ol A E 9 FE vbe-8 a5y 95k A oFS E5)el =
7z

71 (1) @A 9] A=A Al 5= A (sputum), 7| ¥A] &< (bronchial

aspiration) ¥ 7] ¥F4] A & 9} (bronchial washing), X | ¢4 (body fluid). 2. =

o] Folxl w0 RITE] MEH St} o] Sl A& B o= s, A E
Zad:!
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wo] b= 7]

C12Q 1/689(2018.01)i

A. S EFFAESEFAPC))

B. &AM Eof
A H AEAEAS I EFE 714

C12Q 1/689; C12N 15/09; C12Q 1/04; C12Q 1/68; C12Q 1/6844

FALE /| %okl &ahe A v d o919
FRERUBANITN W FFFAUGNET R B
YREHUGNATN W ARFALGNAT: 24k

9

| 71A% IPC
o

714" 1PC

T A AR o] 84
eKOMPASS(5-3] 7 v %
mycobacteria), LAMP,

4k elo] gl o] (vl o] el w o] 2~ 0] WA L HAl (@ F sl A 9))
AAA ") & 7]l =: A3 (Mycobacterium tuberculosis), H|Z3Y
T g}o) 9 (primer), GyrB, 16s rRNA

Ak (Nontuber cul ous

c. #EE™

7Hel| 32+ A B #d pAEgske 2D 1A A AT
Y CN 101942511 A (SOUTH CHINA UNIVERSITY OF TECHNOLOGY) 2011.01.12 1-6
aok; ek [0040] FxE.
Y GenBank: MG995415.1 (2019.04.03) 1-3
A A A=
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