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FXREIRN FFRIT BN G S ERRENN 4R
SRR AL

THE, AxEE? T8 BXTE FRA BEEYS xR IRV,
fRAI K3, KR4

1 AT R ShFHE =B, B A 832003

2 PEEED NS, b 100081

3 MRS S SRR B R AE G, BiEE AW 832003
4 PO HBOE%E A AN & PO BHA0F 5 i, U BEE 626000

ARG, SAREE, EZEN, BT, R, W, X, ERE, BREIR, KRR A RN SR B ARSE A R R
SRACAAGIN iR S 0], e, 2024, 51(12): 5229-5239.
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B E: [F%]1 4 L RAK(Mycoplasma bovis)Z 5l & F 55 K. 2P KR FREKEKRFNEEZRR
w2 —, PEARFRFLeERLE. [B 6] 231 —AE8HE. Rik. REFFFOTIANFFEY
3 (loop-mediated isothermal amplification, LAMP)# R 4 &A% &) A 3h X 48 % (lateral flow dipstick,
LFD)7 ik A T4 L Rmegieml, [k ] x4 LRk P48 453 WAL B 5 7| A7 th, BT
X 3%. i& ] Primer Explorer V5 £ &3k % 3|4, sFi@id s h4 4% 54 oppD/F. oppD. urvC
A ¥e K B PTiRT69 LAMP 3] 4p 3t AT AR, st it b 695k 12 P48 51 4p 4069 M 3] 4 (FIP/BIP) A £ ¥ %
Fo 6-RIR K F AR, AR R EEFRALERE. W5 4RE#ATHA; ¥ LAMP
¥m ks LFD M44. REFFMIZF EOHAM. k. TARABREZAZR. [£X]
P48 LAMP 7| #4a K Az 5 £5%, CAEE ), ¥ ERD, KT LREW LAMP 7144, SR
KR JEH 60 °C. 3|49 (F3/B3:FIP/BIP)KZ A 1:4. KRBT I8 4 40 min Bf x4E; RAKAR MR E A
17.28 fg/ul, HATLARAE PCR AN FERH 1 00042, 53 XBRERATAH. FALRESF 97
AL A oF B G R FAAR K R RAR I TR SRR #hiE) B ) K Ee ) — 3 B A iZ gy iR AT 39 Ml R 74K
Tk £ 4 2821%, & FATLARAER PCR H(d & 23.07%). (48] RAZE L8R, HF
VABAR F 3R BAL A 64 4 3 AR LAMP-LFD 4  7 i%, ABis4 L RIKRBITA T H AR L.
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Loop-mediated isothermal amplification (LAMP) combined
with lateral flow dipstick (LFD) for detection of
Mycoplasma bovis

WANG Yagian', HU Yunhao?, WANG Haojie?, YUE Huaining?, XIN Lingxiang?, PAN Yao*,
LIU Yan?, WANG Zhen', CHEN Chuangfu*!*, ZHU Liangquan™

1 College of Animal Science and Technology, Shihezi University, Shihezi 832003, Xinjiang, China

2 China Institute of Veterinary Drug Control, Beijing 100081, China

3 Collaborative Innovation Center for Sheep Health Breeding and Zoonosis Prevention and Control,
Shihezi 832003, Xinjiang, China

4 Animal Husbandry Science Institute of Ganzi Tibetan Autonomous Prefecture of Sichuan Province,
Kangding 626000, Sichuan, China

Abstract: [Background] Mycoplasma bovis is one of the major pathogens causing bovine
mastitis, arthritis, and respiratory diseases, seriously endangering the healthy development of
the cattle industry. [Objective] To establish a convenient, rapid, sensitive, and specific method
based on loop-mediated isothermal amplification (LAMP) combined with lateral flow dipstick
(LFD) for the detection of M. bovis. [Methods] The conserved region was selected by
comparison of the P48 specific sequence of M. bovis and used to design primers by Primer
Explorer V5 online. The designed primers were compared with the LAMP primers designed
with oppD/F, oppD, and urvC as target genes by the fluorescent dye method. The optimal
internal primers (FIP/BIP) designed based on P48 were labeled with biotin and
6-carboxyfluorescein, respectively. The reaction temperature, time, and primer concentration
ratio were optimized by the single factor method. LAMP was combined with LFD for the
detection of M. bovis. Finally, the sensitivity, specificity, repeatability, and clinical application
effect of the established method were evaluated. [Results] The LAMP primers designed based
on P48 had stronger fluorescence signal, lower Ct value, and higher amplification efficiency,
outperforming the reported LAMP primers. The reaction conditions were optimized as 60 °C,
primer concentration ratio (F3/B3:FIP/BIP) of 1:4, and 40 min. The lower limit of detection of
the established method was 17.28 fg/uL, which was 1 000 times lower than that of the PCR
method, the standard method in the industry. There was no cross-reaction with 9 pathogens
causing bovine respiratory diseases, such as Pasteurella multocida and bovine herpes virus
(BHV). The results of inter-batch and intra-batch tests were consistent. The detection rate of
39 clinical nasal swabs by the established method was 28.21%, which was higher than that
(23.07%) of the PCR method. [Conclusion] A sensitive, specific, and easy-to-use LAMP-LFD
method for detecting M. bovis was successfully established, which provided technical support
for the prevention and control of M. bovis.

Keywords: Mycoplasma bovis; loop-mediated isothermal amplification; lateral flow dipstick; P48
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4 3 JE & (Mycoplasma. bovis) 2 5 | e 4 I
TEFEIG | FL 55 AR I AT AR AN 1) FE 28 S AR
HCAT A e M T B A O UKk A |
R SEARNFE SR A, BB 2 8
Ak, A4 2R ) 5 2 35 B G 1R (Pasteurel la
multocida) . ¥ Il P = [ #F & (Mannheimia
haemolyti ca) 25 I W 18 U9 Jir kAL TR I
RFBEF IR RS, B KRR LT
MERGTHRP, K, XFF 4 35 i
S R TR WS I

WA FE Y 14 (loop-mediated isothermal
amplification, LAMP)BETE 25 (60-65 °C) &4
T, BB TE (<1 h) NSEAT R Y 1, & — Pk |
BB AN R S g S TR 48y B ) i Bl 4k
% (lateral flow dipstick, LFD)A] LA i3 6-FRFE%¢
Y & (6-carboxyfluorescein, 6-FAM)#ric 1454
Y REMCH LAMP § 38 7= )8 k458,
HR4U& FEg A RPUR RIS S, R
& LFD bF5emiie o, HA#RIERB . v R
AN S R ) i L e xS e & = RVAE UL Rl
FRE) AT AR a4 R
Fri . SR, HE R AR TR R T AR S
Jir ARG 0 P 4 3

AL DR BB X T LAMP KGN 5 vk =6
B B AT T A S AR A R Y S A
oppD/F. urvC, polC ZEB10 w5y o, 452
JEARH) PA8 BE DA v 2 PR AT, [l Y w55 35 99.58%,
5 0 H, 7 JF K (Mycoplasma  agalactiae) f) [7] Ji
P2y 81%, LA PAB BLIA AR il — & HEATIX
Ay, AR ZE UL P48 IR Ry bR T Y
PCR il 773k, Fesethicty, S5Ial 30k,
22 RS Vi A o 85 34 TE A8 SRV

BRI, AWF5ELL P48 R R Sk A B A i
Wt g1, ItEL POt RE 5 L oppD/F .
oppD. urvC & HFrEEH 3 1HH LAMP 5|93

A7 beAse =1 X i ik SR L5 | 4] LAMP N
51 91(FIP/BIP) 73 Al AR ic A= ) % (biotin) Fl 6-F2 2
KR (6-FAM), SRJ5H LAMP 55 LFD %54,
DU g S, — T il . EREAL . E AR 4
% JE & LAMP-LFD #5753 .

1 MHET%

1.1 #g
1.1.1  #%ER R IER A

437 J5 & (Mycoplasma bovis) . £ 2% 1 2 G
FF 7 (Pasteurella multocida) . ¥4 Ifil & [ FF
(Mannheimia haemolytica) ., K7 #T 1% (Escherichia
coli). 45 {074 %4 Bk 7 (Staphyl ococcus aureus)
77 B A1 Jif 2 40 4 14 (Li steria monocytogenes) |
A0 7 1 26 B G /18 VS 6 W B2 (bovine  viral
diarrhoea virus, BVDV) . 4 ¥ Ji§ # (bovine
herpesvirus, BHV) . JC ¥ ¥ Ji & (Mycoplasma
agalactiae) . # % 2 3% )5 /& (Mycoplasma arginini)
SRR 380 b B 2 SR T T A AL
39 (302 A R IR AR A i 7~ 2023 4
5 F % B VNS H AU F 6 M ER 2 X
1.1.2 FZRX RN

Bst II DNA Polymerase. 5xLAMP Reaction
Mix FI%¢ 4k TS LAMP Green (20x), Jb 5t 4
KELEYHARA RN I 4H DNA $2H
R S AR R R 4 DNA - $E B
&, RWAEABE AT AR A A W6
DNA/RNA 2L 7 &, TaKaRa AF]; HEZK
FR R IR AR 2%, A T A AR (i) e fn A PR
H]; BM 2000 DNA Marker, It a0 {# 15 {3 [R5
ARA A o IR 12 X NanoDrop, FE#K
KRB (P EDABRA s PCR X, A4RE
frBEEE P A (EH) A R A E] ;. S fLIERK B,
T BFRCA IR AR HilRewin, b
M B AL 2 FR 2w
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1.2 LAMP 5|41i&it

A NCBI A A 14 2 ARk P48 JE [
(GenBank &35 : CP002188.1), Fl|ffl MEGA 11
PEATHeXE, WA Primer Explore V5 FEZR {4
(http://primerexplorer.jp/lampv5e/index.html) 1% T
19, A1 R CRE RS 34
NG RREEBHEA R A A A ER 1), 5l
Y TAEMREESS A 10 pmol/L
1.3 S|4fFix

T R YR i R R e L IR

RGF 51 AH AT I5 . ZO6YkRHE: LAMP

K& (25 pL): 5XLAMP Reaction Mix 5 uL, Bst I
DNA Polymerase 2 uL., TS LAMP Green (20%)
0.45 pL, FIP/BIP (10 pmol/L) 4 pL, B3/F3

#1 LAMP5|#ER
Table 1 LAMP primer information

(10 pmol/L) 1 pL, #i4R 2 uL, ddH,O %M 2 25 pL.
RN EE 60 °C, 40 DMEM, HEorahilsE 1 X
AT o BEHL CE R/ B F S 5 am 5]
Yy, 78 FIP Fil BIP 5443 51 FH biotin il 6-FAM
HATRR I
1.4 LAMP & M{&ARFEHML
iz FH B — 3 ] A 3 0 D B i L T

o7 B[] R0 | e B L R A Ak . s oy ik B 3 3]
BN 58, 59, 60, 61, 62, 63, 64 Fll 65 °C;
JCN B IE) 43 0 B & 15, 20, 25, 30, 35,
40 F1 45 min; W%%l%(f& Ft.(F3:FIP #1 B3:BIP)
S EN 101, 1:4. 1:6. 1:8 #l 1:10,
B ) 2 1%}5&5519%%35«%@ PRI, ek
SO B E B A

-t GIE/E2 S | R
Gene Primer name Sequence (5'—3) Source
P48 F3 CACACATCGTGTCTCGTAA This study
B3 TCACCCTTTTTAGGTTCGTAA
FIP Biotin-CCTTCATCAGTTATAAATGCTGCCCTTAAAACTAAGAGATGGTTTAACCG
BIP 6-FAM-CATTCAATCAATCTGGTTGAGAAGCTTATTACCACTAACTTGCGC
oppD/F F3 CCATCTAGCACATTTTTTCCT [13]
B3 TCTAATTCGTCAAAAGTGACAT
FIP TGAGCTTTCCATTGTTTGTTTTTCTACTAATTGACTTTAAGTTTGACTGG
BIP ATGAGATGTACTCAAACACAGATCACATTATTTCTAAACTGCGCTTG
LF AAGAAACAAAATTTTCATCAATAGA
LB ATGGCTTTCTATTACGAAAAGCAA
oppD F3 ACTAATCCAGCTCACCCTTA [14]
B3 CGTTGCTGCTTTATGATGAC
FIP TGGGGTTCCTTGAATTGAGAATAATTACATGAGCGCTTATCTCG
BIP CAGATATGGCAAACTTACCTATCGGGGTGGTTCTTTTTCATAGTCAA
LA TCTCATCATCATTTTCAGGTATAGC
LB TGACCCTTTTGCACCTAGAA
urvC F3 AGAAACAGACAAAAAATTAGTTCAC [15]
B3 AAGCACCCTATTGATTTTTACTC
FIP GATTTTTGCATAGCTTTTAAAGTGAGAAGGCAAACTAAGAAACATAAAAGG
BIP GACGCTTCAGTTGAAGAATTATCAAATCCTTATTTTTAATGCTTTTGGC
oppD/F F TTTTAGCTCTTTTTGAACAAAT [16]
R GGCTCTCATTAAGAATGTC
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1.5 4 JR{X LAMP-LFD /53580 & 1

B S uL LAMP ¥ 38 =4 i A BRER KA B
20 fi5, 121, B 80 pL RS iy R L =1 1 i
AR AU INFE L, F 15 min NIESRH
BEXAMEE R Ak, 43 H PCR AL, &)@
KB 2 R A T IR S N, 38 UEAS [R1X
A IE M
1.6 #FFMiALE

I3 WILLAE S JEAA(M. bovis), £ &1k RHF
P (P. multocida) . #5112 [CAF I (M. haemolytica) |
KIGFFH(E. coli), 484 EKIE(S aureus) .
7 FRAZ 2 M 2R 0 RR TR (L. monocytogenes) . 4
BE PR/ VS 6 B2 (BVDV) L -2 i
(BHV). JCH.ZJEA(M. agalactiae). 52K 32
JEAAR(M. arginini) A% IR i, A A9
ST LAMP-LFD 5 il ki, B E 1% i 1)
S P AN R 4] DNA $EBGRA ] & HEH
ST TE A BRFE 5, W HE DNA/RNA
PRI S PE U LR
1.7 S MIRIE

IR BE A 172.8 ng/uL 4= 32 S AR JE R 41

4.0r

ARn (x10°)
(%)
o)

0.5 1368 773.509 983
252°189°883 522

39985 1807025

0.0 DPAr012-2

AR, FHABAEKUEST 10 F586 BERG FE . I FHA
WF5E 3 ) LAMP-LFD J7 ¥k & 8 ML PCR 32 [H]
BRI TS, A2 05 1 5 5 F PCR & I BUE A
1.8 FEEMIARE

il 28 3 LS Wi 0T BH A A 5 R AR K R
AT HEIE S A S, BE L E S
1.9 &R

XPRAEN) 39 e BT A = 2k
AR 24 DNA #RBOH & T R IR L, A
FHABFSEEE ST 9 LAMP-LED J7 ¥ dEA TR0, [
AT A S AR AL AR E PCR 31O it 1F
AR, BEAIEIZ 7 ¥ I R AR .

2 ERE54M

2.1 LAMP S|#¥IiHiRsE R

i 0 B YR BIXT 4 4 LAMP 543k
TR, 25 BoR, UL P48 R AHEAR I 5|
Yot s am, CAaERDN, Pisckim, I
FOEHGEMS PR 1), Hit, %% P48 LAMP
ST AL, RS |9 (FIP/BIP) 5y
HIFRIC biotin Fl 6-FAM, DIME 545 LFD 454 .

Amplification plot

2 4 6 8

El1 LAMP ZOEREUEIIBER
Figure 1

LAMP fluorescent dye amplification results.

10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44
Cycle
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22 EHBHMHMUER

iz B — P AR FE VL A3 I ROV B L I
L HSF TE) 05 | 0k B LA T A Ak . A Bl 2A IR,
N R 60 °CHY, MRS st ; WKl 2B
R, 2452 R ] A 40 min B AR TR 4501 (0 22 )i
5V 45 min BP3EAR—3; WiE 2C B, 4
51 W4 BE L (F3:FIP #1 B3:BIP) N 1:4 B}, #IE
ST BOE T . W5
2.3 LAMP-LFD %8R ¥is%

ZEHE (B 3A): (1) #HFHEX ., K

A bp M I

et

-
—
- - .ae .
w il.
s e -

2 34567 Cbhp M1

2 34 56 78 Bbp MI

X T B a5, WIRERAE S b & 2 SR
BERR; (2) #FREX C MBLEEALH, Kl
X T AR BUAH, TIRRRRE i AN 4 S A
BilR; (3) A MEIX C RHBPHMESN, Kt
R DX T J2: 75 BB 45, AS 24540 A o3
3 AH PCRAY . 4 J& i FK I 5 12 Wi )
HEATIEIR B, S5 — 3 (Kl 3B), WXy
A PR
24 HRMER
2T 145 AR A= 32 5 (M. bovis) . £

2 3 4 5 6

2 LAMP &4 A: ANEVIEE. 1-8: 58, 59, 60, 61, 62, 63. 64. 65°C.B: AN[E

BFE]. 1-=7: 15, 20, 25. 30. 35. 40, 45 min. C: ARIGIYHE . 1-6: 1:1,

M: DL2000 DNA % & hn 1

1:2. 1:4., 1:6, 1:8, 1:10.

Figure 2 Optimization of LMAP conditions. A: Different reaction temperature. 1-8: 58, 59, 60, 61, 62, 63,
64, 65 °C. B: Different reaction time. 1-7: 15, 20, 25, 30, 35, 40, 45 min. C: Different reaction primer
concentration ratio. 1-6: 1:1, 1:2, 1:4, 1:6, 1:8, 1:10. M: DL2000 DNA Marker.

A

Control area C
Test area T

3 LMAP-LFD %5 R 3iERH(A) R AEA B RS B4 (B)

1. PCRAY; 2: KIS 3. &I
Figure 3

0

A':F‘ 1. BH‘H:, 2: Fﬂ‘f%; 3. jﬁ’;&B

Example of LMAP-LFD result interpretation (A) and detection of LAMP-LFD in different

instruments (B). A: 1: Positive; 2: Negative; 3: Invalid. B: 1: PCR analyzer; 2: Water bath pot; 3: Metal bath.
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ZE R (P. multocida) . %5 1M & (R AT B4
(M. haemolytica). KHI#FT 1 (E. coli). 4 {04
% BR H (S aureus) . = FRAZ 4N MY 22 0T kR
(L. monocytogenes) . A 5 PE 2 505 /18 15 9
#(BVDV). FRELHEBHY) ., LI LK
(M. agalactiae) . # 2 2 >z J5 A (M. arginini )&% 2
HEATRSI o 25 RFW, AR SR B oR B, T
FUAt 2R3 A X TE A2 SUSUNE (BT 4A 1 4B), R W]
TR BAFRRESE
2.5 BURMER

4 172.8 ng/uL (2 SRR FE 01T 10 £%
FhER RS, [RATiE F LAMP-LFD J5 ik Al 51
PCR FikiH Ak, 45 R K SA Fos, &
PCR J7 ik AR A IS 1.728%107 ng/pL; 1M

A

H
(39

"
E

LAMP-LFD A AR AT A4 1.728%107° ng/pL
(8l 5B 1 5C Ji7R), HE#IL PCR LR 1 000 £,
FEZ T AU 5 R o
26 EEMER

il 25 3 #S Wi o I HEA T HE ] 5 HE P i
5. SN, HuESHN AR —8, £
BT EE LT GR 2),
2.7 ImAREARRNES

XF 39 e AR S A T I RAE S P B (R 40
FI AT Ml b A 77 79 38538 PCR L FIASBIF 9 8 AT
) LAMP-LFD I #Ak [RIEF A7 A I . 25 5 an
% 3 iR, 38 PCR VAR H %8 23.07% (9/39);
LAMP-LFD 45 %k 28.21% (11/39), Hr
LAMP-LFD JriE¥fesiih PCR iy 9 iy

bp M 1 2 3 4 5 6 7 8 bp M 9 10
-

4 LAMP-LFD 455 M40

A: LAMP BifiEMHEEIE L Ik Bl B: LAMP-LED %552, M: DL2000 DNA

oy F AR 1. ZRMEEERITE; 2. Wt RATE; 3. RBTR; 4. ARaerE RN/ 75 %
WTE; S ARDBHETE; 6 REEMAIRE; 7. UMM R 8. AU, 9. JoFLSCEUA;

10: K5 2R S A

Figure 4 LAMP-LFD specific detection. A: LAMP agarose gel electrophoresis map. B: LAMP-LFD
results. M: DL2000 DNA Marker; 1: P. multocida; 2: M. haemolytica; 3: E. coli; 4: BVDV; 5: BHV; 6:
S aureus; 7: L. monocytogenes; 8: M. bovis; 9: M. agalactiae; 10: M. arginini.
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Ap M | 2 3 4 5 6 7 8 9 10 Bwp M 1 23 45 67 8 9 10

o o
-
L o
- e
LS.
= ="
—
-
-

5 PCR&MS LAMP-LFD #&MSURMLLE  A: PCR BUBIERUIRBEER HUK K. B: LAMP fUgktk
S EEERC VK . C: LAMP-LFD 45, M: DL2000 DNA Marker; 1-9: DNA B 45 17.28.
1.728 ., 1.728x107", 1.728x1072, 1.728x1073, 1.728x107*, 1.728x107°, 1.728x107%, 1.728x107 ng/uL; 10:
[ Xk e

Figure 5 Sensitivity comparison between PCR and LAMP-LFD. A: PCR sensitivity agarose gel electrophoresis.
B: LAMP sensitivity agarose gel electrophoresis map. C: LAMP-LFD results. M: DL2000 DNA Marker; 1-9:

DNA dilution concentrations were 17.28, 1.728, 1.728x10°", 1.728x1072, 1.728%1073, 1.728x107%, 1.728x1073,
1.728x10°,1.728x1077 ng/uL; 10: Negative control.

#*2 LAMP-LFD ESHKENER R3 VBREFEHFHERENER
Table 2 LAMP-LFD repeatability test results Table 3 Detection results of 39 clinical samples of
iR/ SR T A4 I ARAZ IR WZzEIK yak nasal swabs
Batch number M. bovis nucleic acid ddH20 Item #:0 J7 #: Detection method
20231110 + - LAMP-LFD PCR

+ - FH P K 11 9

+ _ Positive number
20231125 + . FAPE S 28 30

n B Negative number

. - BRI 28.21 23.07

Positive rate (%)

20231210 +

: - BRPERESS , 4 R TAT AR 722 38 PCR
earTT—S J5 B0, AR ST 37 /) LAMP-LFD Jr %
+: Positive; —: Negative. ih T I %%j{)ﬂﬂ o
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3 Wik

A A R I RS RN AT, BAES SR
s B E KRG Tr ik . Pl , 4 SRk TE
FEAMHE R Ky 64.4%—88.0%!7 181, [ P HIE R Ky
8.7%—48.7%!" 2%, B S A% IR A I 7 vk 32
LA HM PCR, 26 7t PCR, LAMP %2122
R PCR ., %€ & PCR Jy i BAK B R UE

L AR RS, A A SR LA
b, AT IR AR, mEA LAMP

Tk FEEGEE R YK . Rk SOB YRS
G, LT R ARSI S2 ) S
H A R R R I S [ R AR S T
FRAEIRPN ) S A R IK SR
J AR R VRS A7 ISR R 1
W2 S YE . LFD #AEMHE . REBligiss
gL, HL ARG S AR 3 PR g LR i T A RO,
DARRE SR HE S5 | W R AR [ T
I, ABFSOK LAMP Jiiks LFD &5 & T8
TR A, RS H WA

TERE R D e R 0 T, A S I AR S P B
K6 oppD/F . urvC 4§, H:t oppD/F {15 oppD
LN oppF A, I H A~ JE PR 34 8 4 i 5 IR
iin ATP 256 8 ML . (H Appelt S IF5E 4
i, oppD FEHLT oppF &K, Hitk, AR5
FIR D¢ YL R L P48 HE[H S H AR R % 31
LAMP 5% 5 E 4R & 1 L oppD/FI3 | oppD!H4 |
urvCH Ve S LR T LAMP 5 #1647 T L
B, AR BRIty P48 LAMP 5|¥)
WG TR, C R/, VISRER,
FEeHRERNTIY.

BRI AR RN AR S PR R VAN 2 O 1k Y H AR
PO 2T 15 A DL SR (22 Rk 8 AP I
VoS M 2 PR P 55 9 B JCA8 XU, R
DR . MO A RIA L, P48 SLIK A EbRAE

S5 AR S R AR S 22 RS RN (R 220k
SRS R 1 2 Bt EL 7R R EH K, JeiR 3R
W EAZIR , KRB — BRI S SR Im IR
S ARAR B8 22 0K 2 S (I 48 )1 g it 75 A7 7
LSRN K, ARFFRXTTIA . 53
#EFT BLAST HoA%, 455 EoR5 P4 Heed 144
SCIFAR, IF BB o A SRR P48 BEA
Kb 3 7= 5 AL SRR Pag SRtk , oz
SRR 23%, AHEE PA8 FEIN 4 KAk (22
SRR 19%) e T3—Jr T, LRI ARRE S
LAMP-LFD %0 28.21%, & T%i@ PCR J5
LRI (23.07%), FH PCR Kt i BHPEFEA
LAMP-LFD ik aest o 72 I AR AL H
S MRT 5 03, H A A S IR A R W] R 1 R 3
K, FIr ALK AT ARASHIN 10 48 v 1A SR
AT LA S5 PAS KL #E 37 f) LAMP-LFD
R i, FelAMBR A 17.28 fo/ul, J&% #
PCR J77% K 1 000 £ 3% 5474145 (20 pg/uL)¥ |
JERESF(100 copies/uL) > S7 [) LAMP il J7
% SR A Y B

4 i

AWFGERIN ST T R, RS B e
A T Z AR SRR LAMP-LFD 53,
AL R A SRR 45 . AT A R A A R A R
R
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