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[Abstract] Objective To establish a novel nucleic acid assay for detection of Giardia lamblia based on the recombinase-aid-
ed isothermal amplification technique (RAA), and evaluate its sensitivity and specificity for detection of G. lamblia. Methods The
specific primer sequences and florescent probes were designed and synthesized based on the G. lamblia B-giardin gene as the tar-
get gene, and a fluorescent RAA assay was established. The recombinant plasmids at various copies (containing the - giardin
gene target sequence) and the genomic DNA of G. lamblia at various concentrations were used as templates for the fluorescent
RAA assay to assess the sensitivity, and the genomic DNA from G. lamblia, Schistosoma japonicum, Clonorchis sinensis, Crypto-
sporidium parvum, Ascaris lumbricoides, Salmonella and Shigella was used as templates to assess the specificity of the fluorescent
RAA assay. Results A novel fluorescent RAA assay was successfully established for detection of G. lamblia, which allowed the
rapid and specific amplification of the target gene fragments at 39 °C within 20 min. The sensitivities of the fluorescent RAA as-
say were 10” copies/pL and 1 pg/pL for detection of the recombinant plasmid and G. lamblia genomic DNA, respectively, and the
fluorescent RAA assay was negative for detection of the genomic DNA from S. japonicum, C. sinensts, C. parvum, A. lumbricoides,
Salmonella and Shigella, which showed a high specificity. Conclusion A fluorescent RAA assay, which is simple, sensitive and
specific, is successfully established for nucleic acid detection of G. lamblia.
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2 TWHRAARMEGR

PLBE 2R BB PR 4 DNA B, B & 2 IR 96
RAA P14, [RIAF BB BAPEXT IR . 25 5 R, ITTES R
LR ZH DNA MM AY RAA S0, E 10 min B 45 H 31
BRAPED 18 45 S0 R B T BEZH N T 1415 =
(K2),



© 348 - P L R BT IR 2 2020 45 32 4850 4 1

Chin J Schisto Control 2020, Vol. 32, No. 4

i BPES R
8000 ~® Negative control
o FEA 1
_ S 6000 Sample 1
ﬁ; L TR 2
& qé 4000 Sample 2
22
=3
# g 20004 oo
= I
0 T y
0 10 20
i i) (453D
Time (min)

T AR 12 BTES s L 41 DNA
Note: Samples 1 and 2 are both genomic DNA of G. lamblia
2 REREFZADNA DB RAA TSR

Fig.2 Fluorescent RAA assay using G. lamblia genomic
DNA as a template
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Fig.3 Results of fluorescent RAA assay using

recombinant plasmids at various copies as templates
3.2 DTS U SEH AL DNA B LUK [R MR BE BT 5
HIER 20 DNA AR , 5 min B RIAT UL B 52 47 34 5 B
F SEIN 2 DNA MR BEFRAIR, RAA 4™ 1 (19 16 e B (7] 38
FER o BREAVEX BEICY 451, We B 73510 09 10,1.,0.1
0.01 ng/wL A1 pe/pL YT 2 d I F 41 DNA FEARTE 20
min PRI IRI A 1S ASIIR U E 1 pg/uL([&14)
4 RHERAAZERNEERIE

DL HUIEIAZH DNA FEARTE 10 min IR IV BEBA P

GG T H A i A S SR L N A T
HARL | £t R TR B DT TR T A 6 i JL AR
FEIHZH DNA REAR KRG 218 (18] 5) , $-oR A 5T
ST B A LSO RAA KGN J7 2 HAT B e 5k

8 000 [T e

e Negative control
,\ %6 000 -# 10ng/uL
g - Ing/pL
wo
= 84000 - 0.Ing/uL
o g —— 0.01ng/uL
2 2 -
# € 20001 -e- 0.001ng/pL
=
0 T T T 1
0 5 10 15 20 25
I (53D
Time (min)
B4 DARRERERSEHDNA SEHE
RKHRAA ERAER
Fig.4 Results of fluorescent RAA assay using
G. lamblia genomic DNA at different
concentrations as templates
—.= M'Tﬁﬁdﬁ‘éw
5000
~ E 4000
@_—E) 3000
2000
R g
b B
EE 1000

=]

0 10 2
i ()

Time (min)

B5 MARREEEELZLDNA SERKTEL
RAA ZHR RN R
Fig. 5 Specificity of fluorescent RAA assay using the
genomic DNA of different pathogens as templates

i it

AR, # B T AR YR R AR AW B, 55
T A% R 4™ 3 B AT L S 0T 2% A2 3 B ( I 200 3k B A
) | U B R S A L AR R A I AR 2 T
MR Z N . B RTE SRR Y WSO T,
WFFE AL 2 1 5 LAMP I o 21 il 58 A B 1 F R
(RPA) . LAMP $ AR H T A8 s s A ol +
AR IR AR R R RN AT (R T R iR R
%%, HAFAEAS 5 K A3 AERe S R 44 B PH P 3R s e 4
AR o RPA AR 5L T 05 b 1A 7% 1 20 il O o i 2, 7
37 ~ 42 °C .30 min N BRI A SEE0 H 89 By pes §-
B ARz 2 i FEGR) B TS O AR e B
ST, BRI T HGE 2P AR
(LT RAA ARSI J7 v , 5 | i vy J8, n] £ e
T (— B 37 ~ 42 °C) BT ER F By ek 4™
B I HG I T R S DO CR IR ET, AT 52 B ROk
It 5L | ELA e v ARG ) AR P AR S e, 52 4 Bt



Hh [ L SR Bl 2

2020 4F55 32 4555 4

Chin J Schisto Control 2020, Vol. 32, No. 4 * 349 -

T E e, B S A R A, UGS A e R T
PRI

B U4 T AR W A A s T A R
AU (GDH) JE[H24 | B-BH 55 R FL PR Rl 1 T4 5
FAT (TP JEH 2 AHIFSE k£ 1 FE AR I B-giardin
A B R S R Y R Y O RAA
T LA TR 21 TR AR S AN [) e 3 5 275 e BE P 41 DNA
RS R A I R ABURE 43 ) R 10748 DL/ S 1 pe/pLo
REAE L 57 1 LAMP AL [T PCR 45 B 55 HURZ 2 o il
AR, Hor LAMP 32 [0 I RIS R] 53531 8 65 °C .60
min & 80 °C .10 min; A W55 DATE 55 B AZ AR RNA 2L
PRI [ B DX Ry 87 Jl Dy 57 1 52 EG PCR R ik, H:
R R AR N 2.5 pe/pL>¥) ARBFE L E S T —
FnT I B 55 HUR R AG T A 26 ' RAA 73k % ik
AIFE 39 °C .20 min P R 5E BORHAEAS (A6 I, HLAT 5 4F
FATAE Sy PR | AR 5 R S M DL R S AR 45
e H R BUEm = THICPCR . I TREASKIEIR
il AL LA B AS i H S S R AT
HU AR 2t R EC R VD] PR S A R A
DNA AR AT T RS I, 85 3 R = i)
RrmRe S o (RS U T R SR A, J5 Se o
O S AN T R ST L 55 RO T
KL A A S i A A S A, DAt — e R 4
T P12 0 T2 FH ARSI B 45 R i R e

L5 TR ARG A T — Bl X B 5 L B-
giardin SR FR S PERZ R T 91 B 0 RAA R J5 12 .
i — 201 R FHAZ A AR AR AR RS A S PR AR rh B
55 RHINSCREIEA TIEHT, Az i e T B i 4R
LG TR

[&% 3Tk ]

(1] O, IR ARZ A Rz 9. bt NRTZE Rk,
2018: 48-51.

[2] LiJQ, Wang HY, Wang RJ, et al. Giardia duodenalis infections in
humans and other animals in China[J]. Front Microbiol, 2017, 8:
2004.

(3] Erhg, ddh. PO MR T otk e ()], EAME: 97
HE430F, 2005, 32(3): 99-105.

[ 4] Fletcher SM, Stark D, Harkness J, et al. Enteric protozoa in the de-
veloped world: a public health perspective[J]. Clin Microbiol Rev,
2012, 25(3): 420-449.

[ 5] Liu H, Shen Y, Yin J, et al. Prevalence and genetic characteriza-
tion of Cryptosporidium, Enterocytozoon, Giardia and Cyclospora in
diarrheal outpatients in Chinal J ]. BMC Infect Dis, 2014, 14: 25.

[6] XU, P ER, sk EM, 55 I RIETE 835 5148 UL F oy 4F
AERFFELT]. o I U B 7R 240, 2015, 27(2): 152-155.

(7] RBTE R, AMHLZE, 45 bR BE i AT ) LB B B 45
BRI T ()], RS 243 A R 25, 2015, 42(2): 86-88.

(8] VFRERL, 022, WhIR—, 45 . FRIE AR A 2y R ESL [ ].
o AR A A F AR HUR AR, 1997, 15(5): 57-59.

[9]

[10]

[11]

[12]
[13]
[14]
[15]

[16]

[17]

[18]

[19]

[20]

[21]
[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

Habtom K, Endalkachew N, Abaineh M, et al. Prevalence of intesti-
nal protozoan infections among individuals living with HIV/AIDS
at Felegehiwot Referral Hospital, Bahir Dar, EthiopialJ]. Int J In-
fect Dis, 2015, 35: 80-86.

Shimelis T, Tassachew Y, Lambiyo T. Cryptosporidium and other in-
testinal parasitic infections among HIV patients in southern Ethio-
pia: significance of improved HIV-related care[J]. Parasit Vectors,
2016, 9(1): 270.

Sandhu H, Mahajan RC, Ganguly NK. Flow cytometric assessment
of the effect of drugs on Giardia lamblia trophozoites in vitro [J].
Mol Cell Biochem, 2004, 265(1/2): 151-160.

Joseph AB. The clinical and laboratory diagnosis of giardiasis [J].
CRC Crit Rev Clin Lab Sci, 1977, 7(4): 373-391.

FARAE, EMEH, WP B O e S W TR S R I
FEAERE LT ] rp W R B A 2%, 2017, 29(3): 385-387,392.
e N RSN AR . AR R AR A 30 )5 R S E B b
(GB/T 5750.12-2006) [ S]. Jbat: spELRHEH AL, 2007: 19-30.
B, AT, R, 55 RN S R PO AR
[J]. PRl A frRl2E, 2010, 40(10): 983-988.

siam, T HT, S/NIR, A BB A e S SR R S A TR
SRR TR R H S BN (0], o I i Bl R 2% s
2019, 31(5): 468-473.

Clarke C, O’connor L, Carre-Skinner HA, et al. Development and
performance evaluation of a recombinase polymerase amplification
assay for the rapid detection of group B streptococcus[J]. BMC Mi-
crobiol, 2016, 16(1): 221.

TEREEIN, SE/INER, RIFELT, 45 . FALREA 0 Bl 7 R S S 1
SRR Y G T7 W AN B AN (). o Tl W St By i 2% s
2019, 31(4): 388-392, 399.

KRAG, 1my, BN, 45 . B T 7 i A I e 7
(1], o AR 2%, 2016, 26(1): 1-3.

Chen Y, Wen T, Lai DH, et al. Development and evaluation of loop-
mediated isothermal amplification (LAMP) for rapid detection of
Clonorchis sinensis from its first intermediate hosts, freshwater
snails[ ] |. Parasitology, 2013, 140(11): 1377-1383.

LR, EIGER, FARE, 5. HUNEA 3L LAMP R0 7 iy
BRERLT]. P S I R E, 2012, 28(12): 1195-1201.

B, B, U, A5 AMZ IR DY i HOR B KRR
WrRlHr () ). b E A TSGR, 2011, 31(3): 91-96.

Li J, Macdonald J. Advances in isothermal amplification: novel
strategies inspired by biological processes[ ] ]. Biosens Bioelectron,
2015, 64: 196-211.

Wang YF, Gonzalez-Moreno O, Roellig DM, et al. Epidemiological
distribution of genotypes of Giardia duodenalis in humans in Spain
[J]. Parasit Vectors, 2019, 12(1): 432.

Lalle M, Jimenez-Cardosa E, Simone MC, et al. Genotyping of Giar-
dia duodenalis from humans and dogs from Mexico using a B-Giar-
din nested polymerase chain reaction assay [J]. J Parasitol, 2005,
91(1): 203-205.

Yu FC, Amer S, Meng Q, et al. Multilocus genotyping of Giardia
duodenalis isolated from patients in Egypt [J]. Acta Trop, 2019,
196: 66-71.

Crossley R, Holberton DV. Characterization of proteins from the cy-
toskeleton of Giardia lamblialJ]. ] Cell Sci, 1983, 59: 81-103.
FUHEE, O, R, 55 P AR I HORAG I G B
IR )] EPREE 2E A AR B Ak, 2010, 37(3): 145-147.
Ghosh S, Debnath A, Sil A, et al. PCR detection of Giardia lamblia
in stool: targeting intergenic spacer region of multicopy rRNA gene

[J]. Mol Cell Probes, 2000, 14(3): 181-189.

(R EEA]  2020-02-18  [4wiE] &4l



