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AAd 2: AT Y CFP- 109 AXFANA Y27 AA|

A z3F a9 CFP - 108 AAe7] $18ke], M. tuberculosis® A4 DNAZ O & &to], CFP-10-F' (A g9W
% 1) 9 7 CFP-10-R'(AE¥3 2)E o] &3t PCRYHSS Faste] RS SZA AT (Shin et al., Clin.
Vaccine Immunol., 15:1788, 2008):

[MEH=s 1] CFP-10-F - 5' - GGCCGGGGATCCATGGCAGAGATGAAGACCG - 3" BamHI

[A9¥% 2] CFP-10-R' - 5' - GGCOGGGAATTCGAAGCCCATTTGCGAGGAC - 3" EcoRI

1

Z23F PCR 222 A|ea 4 BamHIF EcoRIS ©]&3le] HAwtslar pET28a(=wv}Al, Gibbstown, "]=7)2] BamHI /
EcoRI $1xoll Adstdvt. AME3 Zef~v| = Escherichia coli BL21(DE3)ol HAAEAIZ1 & 37CN A ODgoo
ol 0.4 WA 0.57F HE AHAA HAFSE Imle] HES olAXIEI - -D-HOAREIH A
(isopropyl - B -D - thiogalactopyranoside, IPT®)E H7}ste] HAHE FEskdct. wgds A3
wokel AT AES 2o 20mM Tris - HC1I ¥ 3 (pH 8.0, 0.5M NaCl, 20mM ©]v]t}Z=(imidazole) ¥ 1mM #H<
Hadd¥d ZF 2ol =(phenylmethylsulfonyl fluoride, PMSF)Z &HEAAT. I & S3xgsle] AEES
gbetar Y7 - NTA(nickel - nitrilotriacetic acid, Ni-NTA) ol7l22 FAZufE 2y (QAREZA,
Carlsbad, W=r)o.2 AT

A X e 3: CFP-10 39 g 3tz 48 2 A4A

310 aha) aEy

CFP-10 el oig x A= Azr
Actuat. B- Chem., 156:271, 2011). WY
g1, ZYFE I golrgyE w-e

A - 9bx] golHugglE o]&3le] WIS th(Hong et al., Sens.

FH (Immunotube)ol] 10xg/ mle] %9 CFP-10 I9LS 2mle ZH3}
AA %7] A% A= AE3E vlo] 9 (Biopanning) ol A FolH 2
olnelel U sxe] 4 of 2x10 CFU 5ol A AAE {3 105 AHAA o F
ol FAE KL - 1Blue W7ol ZAAA HFAE SH3 & 1A sub - ol B2 E AW, sub- golH

. il
;
oo
_OrL
32
o

qHE o]&g g - I wkg R A 4GS F 33 AAESIT

912 A (polyclones)7t CFP - 10 S Q1A st=A] AFE &Rlety] $1s8te CFP-10 9 H& anti -myc &
Ae Y3 FHo|E(plate)o] AFH IHAE WHEA7]aL ELISA ¥41& AAEIT (R 5). 7Fsixl A 3A 9
FE YEl= mye BAXE AR eI 9Qa, o] SR FAEe] CFP - 109 tigte] Roli= AjE-2 33
g (panning) A T w438 TGS & F Uen, 3% s (pamning) A & AFES Hole A&
ISR E 4)

S Aesle] BAe Ax =2 u]EZ (FP- 109 Zdsls AL FAston, o)F A1
4] (monophage) 65&¢ A Y-S 431813, 7} E =344 (monophage) 2] FHAAF-92] MEES
AE e E45le] HFHor 2% A E AE 2 HIdE B4}

Mr o

2 A7, AEE CFP - 109] ek 3= CFP - 10[G2]_HCSF (AEHE 3)9] ofnil Ad= BAEE ZF9
CFP - 10[G2]_LC(AM @S )Y oAl M2 FAHE FHE2 FAHEE FAE 69 (a)) 2 CFP-
10[G3]_HC(MEME 5)9] ofn|at MER FAFE Fa9 CFP - 10[G3]_LC(MEHE 6)2] ofn|st MERZ ®
AEE TR FAEE FA(E 69 b)Y RS FAsct. =g, A7) T2 CFP - 10[G2]_HC(MEH & 3)9]
JPARS = AT 79 opnxAt AdE FAE CDR1I F9, Ag9HE 89 ojuwat Ad= FA%E (DR2 H9,
AL F 99 olmAt AdE FAE (DR3 ¥9& 23eta, A7 A4 CFP-10[G2]_LC(A WS 4)¢] 7P B

AEWE 109] oAt AdR2 FAE (DRL §-91, AEHE 119 opmweil 9= 749 (DR2 ¥4, A4
= 94 obPliit MAE 45 CDR3 915 xeetar, 47 T CFP-10[G3]_HC(M W% 5)°] 7hwi-9l=
dRls 139 opmAk AERE FAdE CDR1 §-91, AEWE 149 ofv|xat 92 F4H (DR2 F-91, AErls
159] ojulxal qEd= ¥ (DR3 #9E st A7) A2 CFP-10[G3])_LC(HEHE 6)9] 7PAEE= HY
HE 169 ofv|wAit AEZ F4E (DRl §-9, AEHE 179] ofw|xit L= 4% (DR2 §-9, AEHE 18

il
A
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3-9: el - Al Whg HAE

g HETHLE M= A (sandwich) ELISAZ #43}3Ith. anti - CFP - 10 &&= 2000W12 B W3 (coating
of

buffer)ell 3]4stef ELISA FaolEcl #23tglar, =214 (blocking) ¥ F, aF dd= H7tste] whea
stk HEIAE St Juiste Al AAFSE rabbit anti - CFP - 10 A& AFE-38 AL, anti - CFP - 10
FAE E8 FA(capture antibody) 2 AFES o ¥ @ 525 A2 ¢ IS FAFGHE

o
4}

3-3: AA WS o839 el -

gt

A g HAE

Mt A o] EoldS SAHE Y] siA BCG, M. avium complex = H]ZE3F Mycobacteria®] wjdklo] &EA)sl=
dds AES 47, F 1o el vRe} o] At wjgFA AT CFP - 10 o] HolHoz HEd e &
A=

~

£3

[CFP-108H210]| T 8K 50| 4]

Mycobacteria ELISA 0D value for Anti—CFP-10
¥. tubercufosis CF 0.2359
#. aviumCF 0.0557
¥, kansasii CF 0.0427
BCG CF 0.0369
. intracelullare CF 0.0583
#. abscessus CF 0.0380

AANd 4 F Y28 AR 9 2] vlo|az2X2H AR

4-1 F YeXg28 A%

&

o|E lﬂlﬁ(phytochemlcals).g SAA R o] &5t A MR A 26me] 5 YiedAE AxSATHETS
EUHF: 10 - 2009 - 0104313, J.W Lee et al., J. Mater. Chem., 21:13316, 2011). A} 3}=4F(HAUCI, - 3H:0,
ImM)ES =75 20meel] 5o AzfEAr g8 A xRk, 0.0IM9 ZAaRgN(Gallic acid)o] o]AZepE
(Isoflavon) 10mgs 59l wlo]= An|Z EFEANE Azt 7] dsa4st 48 wdtelwr, dgol& 7
uZ 38N 300wE H7teke] 2A1%
A7 B Yedzt & 7.5me0]
A(32ug / ml) 100uE ¥ar
AAE Az, TS £
[e]

o A 100rpme. & 1A|ZF =< wy

A @A (Gold Binding Protein, GBP)o] ZAStH Abr] CFP - 10[G2] &
S 37TColAl 100rpme.= 3043+ F-=HA witste] A7 2949 &5 v
Eolz E&S 7] 95ke] BSAE N (Img / ml) 700p0S AolF &, tha] 37T
o3
A

4-2: 7] mlo|ga BRI EH AX

= A%4 @4 (gold binding protein)o] AgE FAZS wlo|a R H|=o] FWol| IYE7] f3te] 7] wlo]
arxzHe] xHd & FH2H JAE BEQY. vfo]la=z v|=(ABE=ZA, Carlsbad, "l=) 3004L(10mg /
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33] ST, AF S v =o] AAlo 204 A &g go] E ?ﬂ‘jlﬁ ?E%L%"" 300/12E %‘—3—’ 207F =9
gt 2 1.27mMe) stEAE &9 2mbs HUFSEAL, ohA] 204E%F 223 A Fslglal, 339 AFHAS FoE &
Ze]2E(cluster)7} 2 #A7] vlo]laz vl=g A sl A

712, & AT A (Gold Binding Protein, GBP)o] AdH A7) anti - CFP - 10[G313+41(0.255mg / mé) 100
wWE gal E3ek & 37TColA 100rpme.2 F-E=RHA wylkstzith, wlo]a 2 vl=9] W B F Fe|2=Hd
148tE A G2 FAE AAN] fsted, 33 AHsIAIL, HEolH FES WHs7] fl8te] BSAE- A (1ng / me)
IS 71k, thAl 33 M&ske] BSAS A|ATE &, 8mie] PBSEMoll A4k,
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F rlo
L e
&
1o
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ae]
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AAle] 5. Yo - Hlo] R AAE o]&7 AV YT HYRHEIT o] F ©]8% (FP- 10 ¥de] AE

AN 4-294 A 247 vlo]ARZEH(0.375mg / ml, 2.62~4.50><10813]E/m£) 50009 At w34
A 1500 (Hl A PRSEHS 1:22 IS Z)E WEE7]d €2 F, HAd 4-194 A 5 Ye=ZzH

(~4.25%10 Q) A/ ml) 500405 A7FSEaL 37°ColA] 1A Sob M A5 whkalolo),

HE-&7] WM s Wgrkgel o3 shte] Apy| whe|aRE 2B bl CFP- 10 F4FUY 5 Ywex2dvt
MeAR] FRE AFT YeBdA7E AHY, Yl gAe] 5 YolF (FP-10 F¢o] g2 vl#HstA €
th. 9h-g87] wige A4S dio] Y YeEFA(S X Z2H -CFP-10 39 - 27] w222 H)E &
g3, ol 5 UYeX2BE 2] - 7FA 3 #3F7](UV - vis spectrometor)E ©]83te] FHEE S
Aete] FEE FAATHE 8)

AX e 6. o]F AUA e/} A2y AT wjSE FH(Artificial filter cap tube)9 X719 E HIEAY
£ o83 AYAGHIE

AIAGH2ES 93t JdeAte] e AA WES NGIT(Mycobacterium growth indicator tube) 2 A A]d]
10] 4 A ZEE o] Adx FHE7} F2E A aﬂook% EH(Artificia ilter cap tube, AFT)oll &A] Hj s}
AT, olwf, MGIT wi¥71e] Aye 7 Mol 3 A7IE AAE T 9
grolth, =, MGITOlA F/Adurgol

ol & wjgEo] EH|g A3

At Ao WA= 4% NaOHE Aehe] 2 -39 R 2 M7} & FAo] Algtduztx] B8, B+ PBS
2 AlE 3 Q94E2(4,000rpm, 4T, 20%)8 ko] £53F A (pellet)S PBSE A 3|44 Z
t}.

Nz Wik AXE MGIT 960 systems o]&sle] &gl on, MGITOl 7H9 B.2*(broth) 7mé® MGIT BEE,
PANTA &35 8005 H7Fstal, A% AA g BES 500w F3ske] wldS 3FATE. AFTAl A 9] vl k2 MGITZH-
B B2 89X (broth media)E AFTOl AL, MGIT B ZE3} PANTA E3E 800uE H7IsH 5 A dx]g
AME W QRT3 PBS 1X)E 7+ 500w FEste] Agsigltt. 1 &, AES FHste] FEE o] &3 wiY
AHAE JE T A7|gF WARAAPo R Mdelgiar, 2 A MGIT ¥4 = A} v usglct.

IHL

10709 HAZ wkslF om, AAE 5702 A3 (Mycobacterium Tuberculosis, Mtb) 2 5702 n] A3 Ak
(Non - Tuberculosis Mycobacteria, NIM) #HAMZ=Z FASACE. E 23 = 9o vehd nvlel o], 10719 <
A AAE Fe Hlal 244 AP T W EA A gig AT WL 80%, Sol% 100%E YER AT



10-1524109

5

ur
M
ulo

5 (AA QA = 10)

Ko
e

NTM

Mtb

(24 =)

To
oC

0
ol

[0064]

[0065]

o]J

3}
=

Fo Aol

ol 93

o 57}

_10_



k1
w>)
N

B anti-miyc
B CrP

Library 1st

Znd

3rd

4th

SE5451 10-1524109

_11_



on
]

9ol 10-1524109

FWR1 CDR1 FWR2
QLVQSGGDLIKPGSSLKLSCVTSGFPFD DFAMH WVRQAPGKGLEWVS
CDR2 FWR3
CFP-10[G2]_HC GITCLSGTISYADSAKG  HFPLSRNNPQNSLSLEMKTRKPKNTAVNYGAK
CDR3 FWR4
SFYGLDV WGDGTTVSVSA
FWR1 CDR1 FWR2

QSVLTQPPSASGTPGQRVTISC SGSYSNIGTNYVY CYHQLPGTAPNLSSK

CFP-10[G2]_LC CDR2 FWR3 CDR3(?) FWR4

RILSGPQ CHDRFSGSSLHSASLPSVTPVEDEVIIFV PHGMKSLNAY FRGGT

(b)

FWR1 CDR1 FWR2

CDR3 FWR4
MGIADGMDV WGQGTTVTVS

FWRL CDR1 FWR2
LTHLPSTSGTPEQRVIMSC SGSAPDRIYTVN WYLRSRTGPLTPHL

CFP-10[G3]_LC

CDR2 FWR3 CDR3

QVQLVQSGGGLVKPGGSLRLSCAASGFTFN NYGMH WVRQAPGKGLEWMA
CDR2 FWR3
CFP_10[63]|4C FIWFDGSNKFYADSVKG RFTVSRDNSKNTLFLQMNSLRAEDTAVYYCAR
—{:SNNQRPS GVPDRFSGSKSGTSASLAISGLQSEDEADYYC AAWDDSLNG FGQG

Detection of CFP-10 antigen
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‘ ‘[ /-[ =RV CF
L+ / ==CFP10
1 T
0.5 /J/ T T T

0.D

13ug 25ug 30ug 100ug 250ug

Ag concentration
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<110> ChungNam University Industry academic cooperation foundation
Chung-Ang University Industry academic cooperation foundation
PuSan University Industry academic cooperation foundation

<120> Nano biosensor bound with antibody against Mycobacterium
tuberculosis specific antigen and Method for Detecting

Mycobacterium tuberculosis Using the Same
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<130>

<160>

<170>

<210>

<211>

<212>

<213>

<400>

P14-B056

6

KopatentIn 2.0
1

31

DNA

CFP-10-F'

1

ggccggggat ccatggcaga gatgaagacc g

<210>

<211>

<212>

<213>

<400>

2

31

DNA
CFP-10-R'

2

ggccgggaat tcgaagecca tttgcgagga ¢

<210>

<211>

<212>

<213>

<400>

3

114

PRT
CFP-10[G2]_HC
3

Gln Leu Val Gln Ser Gly Gly Asp Leu Ile Lys Pro Gly Ser

1

5

10

Lys Leu Ser Cys Val Thr Ser Gly Phe Pro Phe Asp Asp Phe

20 25

His Trp Val Arg Gln Ala Pro Gly Lys

35 40

Ile Thr Cys Leu Ser Gly Thr Ile Ser

55

His Phe Pro Leu Ser Arg Asn Asn Pro

65

70

Met Lys Thr Arg Lys Pro Lys Asn Thr

85

30
Gly Leu Glu Trp Val
45
Tyr Ala Asp Ser Ala
60
GIn Asn Ser Leu Ser

75

Ser
15

Ala

Ser

Lys

Leu

Leu

Met

Gly

Gly

Glu

80

Ala Val Asn Tyr Gly Ala Lys

90
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Ser Phe Tyr Gly Leu Asp Val Trp Gly Asp Gly Thr Thr Val Ser Val

100 105 110
Ser Ala
<210> 4
<211> 101
<212> PRT

<213> CFP-10[G2]_LC
<400> 4
Gln Ser Val Leu Thr Gln Pro Pro Ser Ala Ser Gly Thr Pro Gly Gln
1 5 10 15
Arg Val Thr Ile Ser Cys Ser Gly Ser Tyr Ser Asn Ile Gly Thr Asn
20 25 30

Tyr Val Tyr Cys Tyr His Gln Leu Pro Gly Thr Ala Pro Asn Leu Ser

35 40 45
Ser Lys Arg Ile Leu Ser Gly Pro Gln Cys His Asp Arg Phe Ser Gly
50 55 60
Ser Ser Leu His Ser Ala Ser Leu Pro Ser Val Thr Pro Val Glu Asp
65 70 75 80
Glu Val Ile Ile Phe Val Pro His Gly Met Lys Ser Leu Asn Ala Tyr
85 90 95

Phe Arg Gly Gly Thr

100
<210> 5
<211> 117
<212> PRT

<213> CFP-10[G3]_HC
<400> 5
GIn Val Gln Leu Val Gln Ser Gly Gly Gly Leu Val Lys Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Asn Tyr
20 25 30

Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Met
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35 40
Ala Phe Ile Trp Phe Asp Gly Ser Asn

50 55

Lys Gly Arg Phe Thr Val Ser Arg Asp
65 70
Leu GIn Met Asn Ser Leu Arg Ala Glu
85
Ala Arg Met Gly Ile Ala Asp Gly Met
100 105

Thr Val Thr Val Ser

115
<210> 6
<211> 97
<212> PRT

<213> CFP-10[G3]_LC
<400> 6

Leu Thr His Leu Pro Ser Thr Ser Gly

1 5
Met Ser Cys Ser Gly Ser Ala Pro Asp
20 25
Tyr Leu Arg Ser Arg Thr Gly Pro Leu
35 40
Gln Arg Pro Ser Gly Val Pro Asp Arg

50 55

45

Lys Phe Tyr Ala Asp

60

Asn Ser Lys Asn Thr

75

Asp Thr Ala Val Tyr

90

Asp Val Trp

110

Ser Val

Leu Phe

80

Tyr Cys

95

Gly Gln Gly Thr

Thr Pro Glu Gln Arg Val Ile

10

Arg Ile Tyr Thr Val

30

Thr Pro His Leu Ser

45

Phe Ser Gly Ser Lys

60

Thr Ser Ala Ser Leu Ala Ile Ser Gly Leu GIn Ser Glu Asp

65 70

Asp Tyr Tyr Cys Ala Ala Trp Asp Asp Ser Leu Asn

85

Gly

90

75
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