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Establishment of visual detection method for house dust mite allergn Der p 1 by reverse transcriptional
loop-mediated isothermal amplification
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Hospital of Nanjing Medical University)

Objective To develop a method to detect the concentration of Der p 1 in the environmentdust samples
based on reverse transcription loop-mediated isothermal amplification (RT-LAMP) visualization technology. =~ Methods
RT-LAMP Primers were designed and screened with the Primer Explore 4. 0 . The total RNA were extracted from
Dermatophagoides pteronyssinus, Dermatophagoides farinae, Blomia tropicalis and Tyrophagus putrescentiae
separately, which were used for detection of Der p 1 with optimized RT-LAMP reaction system to evaluate specificity and
sensitivity of the method. Bed dust samples from 74 children with asthma were collected, and the total RNA was
extracted from these 74 dust sample separately for the detection of Der p 1 with RT-PCR and RT-LAMP, respectively.
Results The optimized RT-LAMP method was used to detect Der p 1 from the total RNA isolated from the four species
of mites, and only Dermatophagoides pteronyssinus were positive. Agarose gel electrophoresis (2%) showed
characteristic trapezoidal strips, and green fluorescence was observed under both naked eye and ultraviolet lamp. The
minimum detection amount for Der p 1 was 1.0X10"° pg with RT-LAMP assay and the sensitivity was 10 times higher
than that of conventional RT-PCR. Among the 74 bed dust samples, the positive rate of RT-LAMP was 85. 1% , which
was higher than that of RT-PCR (70. 3%) ,and the difference between the two mechods was statistical significance (P <C
0.05). Conclusion A visual method for detection of Der p 1 was successfully established with RT-LAMP. Compared
with conventional RT-PCR,RT-LAMP was more sensitive,rapid and specific in detecting dust mite allergens.
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1. 1 AN B & W ( Dermatophagoides
pteronyssinus) Ky R W (D, farinae) . % JC JK W
( Blomia tropicalis ). J& & B& W ( Tyrophagus
putrescentiae) NAS B R 35, R & W N L RMEFME
CT UL R # ) /RXZ-280D) . 85 9% & 4. 25°C +
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1.2 &5l Bst DNA BSREECRHBOMW A X FH New
England Biolabs 2 #]; MgSO, Hl Betain W H 3£
Sigma A Al ; AMV 2 5 5B, One-step RNA PCR kit
M dANTP g A H A4 TaKaRa 2\ #; TRIzol Al SYBR
Greenl %¢56 34 8 W A Jb 5 Solarbio 23 & ; RNA #2
I 3 22 1# Life Technology 23 A) .
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2.1 Flawgikit 548 SREFRERZES Der p 1
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TE £ O ¥ DB, R AR 2 51 W i it B fF Primer
Explore 4. 0 Chttp://primerexplorer. jp/elamp4. 0. 0/
index. htmD # 1T RT-LAMP 5| ¥#% it 57k, 5 —4
LAMP B AL 45 1 Xt oh 514 (F3.B3) A1 1 %t 51 4
(FIP.BIP) (& D). 519y i EAEM 2 Rl & 0

2.2 & RNA #93RR RHICRIENE N T HIRMN
55 1000 H LA L FHJCH A BEER K Ve 5 BT BF 6

A PR 2H 2050 3 A% B A) 3R, SR R 4K Trizol i
B4R B RNA, T-80 CHEAE% .
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Table 1 The primers of RT-LAMP for amplification
of the allergen Der p 1

519 KB (nD JF3) (5'—>3"
Primer Length Sequence
F3 20 TCGATACGTTGCACGAGAAC
B3 21 AGCGTGATAGTTTGGTTGGTA
FIP m TGGGTTTGAGCCAAAGCTTCACGGCA
CAACGTTTCGGTATCTCA
BIP 43 GCGCTATTGCCGTCATTATTGGCCGC
GTTGAATGATTGTTCGG

2.3 RT-LAMP R Btk 289 2 R L WY
FIP Al BIP 4 1. 6 pmol/L, 451 %) F3 fil B3 45 0. 2
pmol/L,1. 4 mmol/L dNTP, 0. 8 mol/L & 3¢ B
(Betaine), 6. 0 mmol/L. MgSO,, 2. 5 pL 10 X
ThermoPol 1I ( Mg’" -free) Reaction Buffer [ 20
mmol/L Tris-HCl, 10 mmol/L KCl, 10 mmol/L
(NH,),S0,,0.1% Triton X-100],8U Bst DNA &
fiff KA Bt.5U AMV reverse transcriptase X1.,0.5 pl
RNA B K AR KL 25 pl, B SR R
65 CKIES T R 60 min, 80 “C /K 10min £ ()%
BL, fEMG Al X Mg® W (2.4.6.8,10, 12
mmol /L) & J i ¥ (56 .58 ,60.62 .64 .66 °C) FIH} [&]
(10,20,30,40.,50,60.,70 min) #4544k, B 2 uL B~
Ry PR T 105 Yo BRARME BE I FL UK A BT
2.4 RT-LAMP TH &R 7E 9 8= 9 o A
1.0 L SYBR Green T (100 X) Jekl, ¥ Wl & T
365 nm EAME T MEA Lo E, MR AR5 A
SRy R SO 5 3 A € D) A B P S
2.5 RT-LAMP #4 %% B R 8% 5% FHL
B RT-LAMP J 4 & L DLR 2 i 85 22 i | #4017 6
056 I e . RINA Ry 138 DU i A G 00, 0 25 W] 40
R&5 R IFHC 2 pL RT-LAMP W 7= ¥ 47 2 % 3R
W B ¢ H, DKCASE I 23 A

P& i R 2R i RNA $% 10 /5 s 3 B
1.0,1.0X10",1.0X10%,1.0X10%,1.0X10",1.0X
10°.1.0X10°,1.0X 10" Fl 1. 0X10° png J5 H RT-
LAMP J5 #4780, JF 5 % M RT-PCR #47 I #KL,
SRR RBUE
2.6 RT-PCR X£ ¥k RNA FIH One-step RNA
PCR kit (TaKaRa) #17— RT-PCR 4" 14, & J {&
%:2.5 pL 10X One Step RNA PCR Buffer,5 mmol/
L. MgCl,,1. 0 mmol/L. ANTP mixture, 20 U RNase
Inhibitor,5 U AMYV reverse transcriptase XL.,2.5 U
AMYV Optimized Taq,0. 2 mol/L LAMP 4#h5| ¥ (F3



e 544 -

tE R R AW ¥ A A

> 17 &5 05
Journal of Pathogen Biology May 2022,

Vol. 17,No. 05

A1 B3),0.5 pl. total RNA LK B AGEKANE 25 pl,
FN AR 50 C R %% 5% 30 min, 94 °C 2 min; 94 °C 30
5,53 C30 5,72 “C30 s, 3L 30 ANMEIR, BP 18 7= 4 it
1 1.5 20 S B & ¢ L Uk 43 AT o

2.7 AREHER  RE T4 NS ILKDRE .
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& =
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(NH4),S0,,0.1% Triton X-100),8 U Bst DNA &
GBS U AMV Wi fe 5t X1.,0. 5 pLRNA
B, IR B ZE KA 25 pl, R AR T 62 CK
W H R 60 min, 2R 5 80 C /K 10 min £ 1k ,
2 RT-LAMP 4 S
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FOBEE e FL UK S22 AR AIE PR B T A5l (I8 1A, TR R R 58
HMT R BN 0,5 (8 1B, C) . By 2R il L #H I6 R
UG B T I 340 SR T 2 00 B e R R T L UK 8 T R AE
PEBIE A0 BB 1A . HL PR W0 2% ] DL A €6, 7 48
AT R BP9t (1B, 0),

3 RT-LAMP { R &

N RT-LAMP X} Der p 1 3 P (4 55/ K6 )
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BN G5 . 2 26 B B BE I F UK 2 IR AIE M B R 2%
B RT-PCR By /MEI R 1.0 X107 pg (Kl
2D) , RT-LAMP J5 % 0 HURAE o # RT-PCR & 10
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A Der p 1 8K RT-LAMP =¥ 2% 3l 58 e i ik 43 r- B.C
I3 IR RIS AMT T B a5 M D2000 DNA FRiE#)
1 #Mrmixtid 2 PR JCREXT AR 3 WamEix i 4 REd
I RT-LAMP 724
1 A4 RT-LAMP #& il Der p 1 EE LR
A 2% Agarose gel electrophoresis analyses of the product of Der
p 1 coding gene by RT-LAMP B green fluorescence was observed
under naked eye C green fluorescence was observed under ultraviolet
lamp M D2000 DNA marker 1 D. farinae control 2 Blomia
tropicalis control 3  Tyrophagus putrescentiae control 4 The RT-
LAMP product of D. pteronyssinus
Fig. 1 Visualization result of amplification of Der p 1 by RT-LAMP

D

M DL2000 DNA #5358 1~9 4351k R A8 RNA bR &
1.0,1.0X 107, 1.0X10%,1.0X10°,1.0X 10", 1.0X10°,1.0X10°,
1.0X107,1.0X10% ug

E 2 RT-LAMP(A-C)#1 RT-PCR(D)#& il 4 % 53 81 R
Der p 1 EER IR

M  DL2000 DNA marker 1-9 1.0,1.0X10",1.0X10%,1.0X
107,1.0X10*,1.0X10°,1.0X10°,1. 0X107,1. 0X 10 ® ug of total
RNA of D. pteronyssinus

Fig.2 The comparison of Der p 1 detection by RT-LAMP(A-C)

and RT-PCR(D)
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Table 2 The comparison of Der p 1 detection by RT-LAMP

and RT-PCR
RT-PCR
- K RH M fil P
Jr i Methods P Ii«k@Jz& FA I“;Hﬁ?ﬁt &t
Positive Negative Total
cases cases
RT-LAMP BH % 51§ 52 11 63
RT-LAMP [ 14 15 %k 0 11 11
4t Total 52 22 74
i .

20 R 5 A B R F R R SR O P B R
FOE M S5 o B AR  EAAE R R R h
Ul R TG T | S R I AR T B AR AR
HBE B R LA N B ARG PR T, R R SR
PUIAR 51 TgE TH s i 28 1 BT, Hofir 44 /2 IR W) 5t
J& 2 W3k 3 A F BN Dermatophagoides, 3k 3 4~F &
A Der) , 25 & , Fh £ 55 — > F Bk (Al pteronyssinus Y
R LS e F BT R B 2R n i R kB
AR I 5 FC I R R S, A58 Y Der p 1 BDH R 2B
WG EORSE 1 Ay, FEC R ILAY 39 Fh R A i AR 5
2039 Der p 1 Ml Der p 2 2 80 % )& b i it =B & 1Y
FEHHH > Der p 1 FEAF T R AR b, B
AR 0.1 ng.Der p 2 FEAFAE TR RN
TE 1987 4F T i 3 N A 096 728 28 I iy i [ Bt inf 25 1. 2
2B G E T B0 KU PR 3R A o B LE DR 2 R b 85 rh
MM E KPP ESR 2 pg B9 Der p 1 FLBC R i &
TR Kb ARG ) — A B KG Y, EE
Joe 28 N AR 06 78 25 BN A o Bk A I S TR BE o
W Wi A AE A G BIFE R 58 KRB A 2 pg F1 10 pg 1Y
Der p 1 fER KK 88K E , L, A8 584 L Der
p 1 YRR 4 .

LAMP JE7E 8 —REE T, H Wy S —F il it nl LAk
1T B PR EE B 4 DNA, 7 kAT 28 S, i
R R WA E N DL EOR AN 5 . B — 1> LAMP Wi
T 1 X A GI A 1 XA G, B TR A R
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T i 5y B B N % b GOk SR AT B J7 48 R
L RPN R A RT-LAMP Il LAMP 1
T3 A W 25 A% 43 BOFE B OF AT OB A, K B RT-
LAMP AN A] DLkt th BL45 1 B 2% B DNA 5 i 1
FEAE, i H R #OE & LAMP 1 10 f%5. i F RT-
LAMP B B 085, 77z M o FH 78 28 3 0 &
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WAl T7E COVID-19 2 Wb () 22 % . RT-LAMP & )
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LAMP fR#E# ] SARS-CoV-2, H45 ) 5 RT-PCR A
FER -
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