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Development and application of diagnostic NASBA- ELISA

for invasive aspergillosis
Du Li,Xia Yun
(Department of Laboratory Medicine ,The First Affiliated Hospital of Chongqing Medical University)
[ Abstract]Objective : To develop a nucleic acid sequence—based amplification coupled ELISA method for detection of invasive as—
pergillosis(TA). Methods ;In this experiment,the nucleic acid sequence—based amplification was combined to the high sensitive sys—
tem of digoxingenin. The specific 18sRNA of Aspergillus was amplified by the isothermal digoxigenin(DIG)-labeling NASBA process,
then the DIG-labeled NASBA amplicons were immobilized on streptavidin—coated microtiter plate by hybridized with a specific bi-
otinylated DNA probe. The hybrids were colorimetrically detected by the addition of an anti-DIG antibodies linked to AIP and sub-
strate (disodium 4—nitrophenyl phosphate). The specificity, sensibility and the clinical diagnostic efficiency of this method were eval-
uated by detecting the total RNA extracted from the ten—fold serially titrated Aspergillus spores,the RNA extracted from the compar—
isons and 82 blood samples(32 positive cases,50 negative cases). Results: The total RNA extracted from the ten—fold serially titrated
Aspergillus spores was detected by NASBA-ELISA. The optical density value was linearly correlated with the logarithm of the spore
amount(y=0.278x+0.119,R?=0.887) ,and this method could detect as little as 1 CFU aspergillums spore. The RNA extracted from the
comparisons (E.coli, S.aureus , P.Aeruginosa, C.albicans , C.neoformans ) and Aspergillus were detected by NASBA-ELISA. The results
showed that NASBA-ELISA was highly specific for Aspergillus detection and did not cross—react with the non—target fungi or bacte—
ria. The performance of NASBA-ELISA system was evaluated by detecting blood samples of 82 patients at high risk for [A. The
sensitivity and specificity were 80.6% and 80.0%. The NASBA—
ELISA A values were assessed by ROC analysis, area under the

BRI ) 2 B AU o 2 sk A curve=0.755(95%CI=0.645 to 0.865). Conclusion:The NASBA—
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ELISA method can detect Aspergillus sensitively and specifi—

cally, so it provides a new way for the molecular epidemiologic
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ribonuclease inhibitor, 51 4#)4% 0.4 wmol/LJN A JCfif EP 45 f
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Tab.1 Nucleotide sequences of oligonucleotide primers and probe used in this study

SR JF30(5°-3") KEE(bp)  BHME

Primers 2.1 5’ ~GCCGCGGTAATTCCAGCTCCAATA-3 24 Loeffler et al.(2001)"
Primers 1.2+17 57 ~AATTCTAATACGACTCACTATAGGGG-AGCAAAGGCCTGCTTTGAACA-3’ 47 Loeffler et al.(2001)"
AACHRET Bioth-GGTCCGCCTCACCGCGAGTACTG=3" 20 Loeffler et al.(2001)™
FFHA XoF 1 5" ~CAGTACTCGCGGTGAGGCGGACC-3’ 20

NASBA /=4 243

TEARA T RIZ R T7 )7 35751
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Fig.1 Detection of NASBA products by 1% agarose gel
electrophoresis
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2 NASBA-ELISA REZHE#BEER
Fig.2 Results of the NASBA-ELISA for coloration of different
quality control strains
% 2 NASBA-ELISA 77kt RS 7
Tab.2 Analysis of specificity of the NASBA-ELISA
DIG-detection system

[EL7S 0D +3S 4 L
BT iR 2303 +0.011 +
KI5 i 0.041 +0.002 -
WA AR 0.054 = 0.005 -
e PO ofz) 0.067 +0.002 -
M SRR 0.085 +0.005 -
BBk 0.069 = 0.004 -
Piliiess 1.465 + 0.012 +
R 1.303 £ 0.004 +
25 [0} IR 0.049 + 0.007 -




BERERKZEFIR 2018 £5 43 55 1 81 ( Journal of Chongqing Medical University 2018.Vol.43 No.1 )

— 145 —

24 RBULFE
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Tab.3 Analysis of sensitivity of the NASBA-ELISA

DIG-detection system

214 A+3S g
FFHA X5 1 2.114 +0.007 +
10" 0.087 = 0.004 -
100 0.132 = 0.005 +
10" 0.302 = 0.004 +
102 0.433 = 0.005 +
10° 0.675 = 0.006 +
10 1.346 + 0.008 +
10° 1.745 +0.019 +
25 X IR 0.051 = 0.007 -

2.0

18 Y=0.278x+0.119 @

-2 -F02 1 2 3 4 5 6

04T o
P=0.0015
& 3 NASBA-ELISA #&ill A ES M EERFHAIXTEL
BESMER

Fig.3 Correlation between log-transformed individual

measurements of Aspergillus spores and absorbance readings

2.5 NABSA-ELISA #i| #H 48+

2353 P NASBA-ELISA H1 GM 86 % IS 4E 114 82 143 I R
MLIEREAR VA TAGI , A=0.097 H A FHE , A<0.097 H A FAME
GM 55 [ BRURR I by 58.3% , 757 /% N 82.0% ; NASBA-ELISA
BRIy 80.6% , 4557 80.0% , L4 4, ROC LT
AR 0.755(95%C1=0.645~0.865) , UKl 4 JIi7R

1.0

0.8

0.6

TSR

0.4+

0.21

0.0 T T T T 1
0.0 0.2 04 06 0.8 1.0

1-H55pE
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Fig.4 ROC curve of the NASBA-ELISA assay
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Tab.4 The detecting results of the two methods

Tk FHE (n=32) BATE (n=50) RIYE (%) Fisth (%) HERIE (%)
NABSA-ELISA 26 40 81.25 80.00 80.48
M 18 41 56.25 82.00 71.95
NASBA-ELISARI GM 17 50 53.12 100.00 81.70
NASBA-ELISA B GM 27 31 84.37 62.00 70.73
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