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Development of nucleic acid extraction-free microbial analysis technology that
can be used rapidly onsite
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With the aim of developing a technique for detecting microorganisms without
the need for DNA extraction, this study examined the results of real-time PCR measurements of the
number of aptamers bound to bacterial samples prepared by step dilution and with different numbers
of bacteria present. The experimental results showed that there was a correlation between the
initial bacterial abundance and the amount of aptamer, indicating the possibility of quantifying the

number of bacteria. In addition, all samples showed a faster amplification rise compared to the

amplification_curve when targeting conventional genes, indicating the possibility of detection with
higher sensitivity than conventional gene quantification methods
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1. BERBLYOER

TER, WMAEmORL - EEIZIE, BEENEHNLNTE . BERIEL, MEYE T E
WEEERIC K VI S, an = — O RSCEMORBE T SI2ESWT, b EOREITOMAEY
BEFHT O HETH D, £z, FEOWMAEMZ ERET 5 /& LT real-time PCR (Polymerase
Chain Reaction) {£23d % 73, real-time PCR {% & 1%, DNA O ZFHHTE 5285 TH Y, HEHE
T HMAEYND DNA ZHtitk, fEHEE % PCR {ETHEIIE S, ZOHEBOEEND H & O
B oA EZ RN T 2 FiETHS.

LU 6, B OFETEREGDL DA ZLELE L, ETMAEDDRNTITEERE IS RE
R LOUFET D 2L, HRRFIELIFIF AR, SLICEEDSED DNA OffiHICH
MR 2SS, 2 X 33— a v &7 ) = REREOR 2 LB L 35 2 b, B
LOBIG L~V TOEERKEE WO REARSHH. L7223 T, DNA 2325 2 &7 <,
R CES WA 2 - E'ET5EMARD 5N TN D.

2. HEDEM

T ORISR TIE, BRI T IZRERAICHS B9 % DNA aptamer & real-time PCR {5 Z fHA G
5 Z LT DNA it 27 S TS OMLEOME R Z ER TE R0V E B X 7. aptamer 1%
—R$H{ DNA T, FHMBINAAT U CLEREA OSAREEZ TR T 2 2 & T, FEDIERIC
SRECRE ST OMWE Th D, AL, BEREATIR CIERL L 7oA D B e 2 T > 7 v & 1Rk
L, TNHITHEA LTz aptamer D% real-time PCR {ECTEHAI L 7=, ZHUBRERMNS, BIREZ B
AT O EH ATREMEIC O W TR 21T o 7=,

3. HEDFHE

(1) ZH9HAE & DNA aptamer

ARWFETIE, HERIOME & LT Escherichia coliK 12 £ (NBRC3033) %€ L7-. E.coli X LB
BEth CRE#R%, XPEBEEICEI L, ODEAL BB L EOMERZRE L. 2 b & Bl A
L, 108 cell/mL 7>5 10° cell/mL & CTit 4 DY 7 V% ERk L7z, F£7-, DNAaptamer /& E.coli
ZRRHI % P12-55 aptamer OECHIFHH 2 BEH 1) 52 L, DNA SRR L TIER L7-
H D% .

(2) aptamer & DFEE & DB

FERIAMTEE O E.coli & aptamer & Z#5A S, fi5H L7- aptamer D A543, [HUT H#(EAE1T -
7o. FEBRIT Yilmazet al YO FEESZ I L. FIRIZLLTO@Y TH 5. KKET = —7IC
E.coli % 398 ul & 10 pmol/uL @ P12-55 aptamer % 2 uL A4l, =ET15 oA > F=2X— K L7z
DB, 8000rpm T 5 M DIELEIT- 7. KA IO aptamer ZfRET 5700, LERIERE K
T, 1xPBS % 700 uL A#L, 8000rpm T 5 3D L AT 72, 1xPBS (2 L 2 PEis i3 2 [Flig v K
L7z, Z0%, MAIZ X > TKEEEZUN L, FERME & aptamer 20t S® 25728, 20mM
NaOH % 400 pL AR TEXyT 7L, 75°COb— 7y 7 T3NMMEALEZ. £/, &
WA RS 2572912 6 mol/L DHERAZ 4 uL A4L, 8000rpm T 15 4yfifiz s L7z, B AHKZ 10
kDa cut-off tube D7 ¢ /L X —|ZH D, 14000rpm T 30 il Uiz, FREWEZ LT 57280,
RNase-free Water 2 100uL AL, 14000 rpm T 15 /yfiiimO Uiz, 7 4 V¥ —ZiK - Tz LBERR %
BN % 728, RNase-free Water 2 10 uL Iz, 10 pE L7=OL, HLWF 2 —7I27 4 V4
— &M Xy FL, 8000 rppm T3 ArfimO Lz, ZAUC X VAL L7z EEAREE 95°CO & —
F7wm w7 T3 5MEE. Al E BEIGEZAWT L aEnHRIL:.

(3) Real-time PCR

Q)L V& 577 aptamer DEWET D BB AL % template & L T real-time PCR #17->72. PCR
W77 A ~—13BEHR 1) BRfr 77 A ~—7 % f]v /2. Real-time PCR |Z X % aptamer @
ERIILL FOFNETIT-72. MyGo real-time PCR BT = — 7% 5 KAHEL, £, No.l,
No.2, No.3, No.4, No.5 & L7z, ZNnENOHI 7L Lidn 0K EIE, Tablel (27773, PCR
ZAEIE, 95°CT 15sec, 65°CTC 30sec O 2stepPCR & L, 40 cycle 17> 72.



Table 1

Volume of reagents etc. to be placed in each tube (uL)

No. 1 2 3 4 5
sam ple 108cell/m L 107cell/m L 10%cell/m L 10%ell/mL | MQ (hegative)
1.00 1.00 1.00 1.00 1.00
TB Green Il 125 12.5 12.5 12.5 12.5
BRfprmer 1.25 1.25 1.25 1.25 1.25
BRrprimer 1.25 1.25 1.25 1.25 1.25
MQ 9.00 9.00 9.00 9.00 9.00
4 HEORE A

(1) HRBLUBE

BEPE AR U 7= Ecoli (2% L PI12-55
aptamer Zifia SH, BVEMEIZ Ko THIN
S 7z aptamer DFX % real-time PCR CEtHH
L7k % Fig 1 1R, 58, +To
BTG aptamer 3R S A7z

TR RAR O D BNV 1% 108 cell/mL A3
bR, BRI L TEDONS B
DITELS o T AR R 6Nz, 2D
ZEnD, WIMIEARE & aptamer O &I
BAMER R o i, MBS A & & T & 5 Al Retk
ERTOORELHBTES. L Lan
5, WHEIEAR S PCR RO H B3 D
BT BV A 7 K (CHE) oA, W
WOBETERRICB T DRERYT 7 LT
Roid Lo RBERBRBTONLS BRI
72 6720 o T2 ZAUTHIE O B AU B
THIBEE 21T R o722 ENRERTH S
E b, EBRIEFEO T H MR O L S
NI R ENEREEZEZ OND.

£72, TRTOY 7B NT, WO
LT 2R & U= B oo BaE dh i & bl LT HY
WEDOSEH ER Y BEN-T- (T —HIEFER). Z
UL, BE OB EEE LD L&V TR
HTEF-ZLERT. 202 &L, D THME
THETDHIE IS L CHM - EENATHET
HHZ EERBELTND.
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Amplification curve for quantification of
P12-55 aptamer bound to a step-diluted
sample of E.coli by real-time PCR.
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Amplification curve for quantification of

rRNA gene of E.coli by real-time PCR.

AWFFEIE, BB R CIERR LI FER O R DME Y TV 2 ER L, ZhHIHEE L
aptamer OH{ % real-time PCR 1£ CEHI L7462 5, B A B 535 O EBLATREMEIZ DWW TR
EIToTo. fER, MEKE ERECEDAREEZ TR T O LUK CE . 2, O TH|RET
ARTDME I L THORE - EENSFIETH D Z ENRB I, S%RITERGIEORG L &
Bz, BEHREOMEZIRA LI-Re, HBRIELOEEE RO EOBRMNEIT ) BDERDHD.
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