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Abstract: For the rapid and highly sensitive detection of galactomannan (GM) in aspergillus, this
study developed a biosensor( AuNIs—GM) based on a gold nanoparticle chip(AuNIs) and GM-specific
antibodies. The changes of the resonance absorption peaks before and after the binding of GM to the
biosensor were calculated using the principle of localized surface plasmon resonance (LSPR) in order
to obtain the concentration of GM in the samples. The detection of different concentrations of GM indi-
cates that the limit of detection (LOD) of the AuNIs—GM was 49. 29 pg/mL, while the limit of quanti-
fication (LOQ ) was 303. 25 pg/mL. The recovery for labelled samples ranged from 91. 6% to 105%,
with a relative standard deviation of 0. 55% to 5. 8%, demonstrating high accuracy and precision.
This methodology has been successfully applied to the analysis of bronchoalveolar lavage fluid sam-
ples. This study creatively applied LSPR technology to the detection of pathogenic bacteria of asper-
gillosis, and provided necessary technical support for the rapid detection of pathogenic bacteria of as-
pergillosis.
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Fig. 2 Surface functionalization flowchart
1.8.3 fEEAMERERIE MM 700s, [n) N EESTENAFRKER SFEER, LSS AuNIs v B
WEA B, BARRN, [0RMESEN 2%, 4%, 6%, 8%, 10%, 12%. 14%. 16%. 18%F120%HIZ
MV, WX — SRR RE SR, IR MATLAB #4: rb 4 0 77 4 B AR 45 v MO R B
FHRLARAY . AR5 I SR B A B 22 il s el A AR
1.3.4 $RMESF EREIEEILA AuNIsEH 5 CMbTikdER:, SR)5 H EABHKTIELL PBS 0P 20 min
BN R, ., NG, BSA. FEME. LTA. FEEFRE ARG B ZERIATIE 25 min, 05, IHPERV
% 35 mino JHRIFFLA TR LLEF A AL B
1.3.5 REEHSH HREIHEEILA AuNTs B 5 CMBTRERE, SR H EA BLIKF LA 5 EDTA
FRAEW (3 01, B, TR 20 min @34 #:5, 2 lENARFE R EREN CM B
(50, 500, 1000, 5000, 10000 pg/mL)25 min. #J&, FAEHIES EDTA BRGNP YRR Y = 35
min, PRI HIX— R AH 0
1.3.6 FREMERES B CMEWRE (x, ng/mL) BZHEANNIN (y, rad), FIH GraphPad Prism 8
RN th Zed AT A IR R 2R . AR AR I GM AGAS: HE PR (LOD ) Al e B FBR (LOQ ) H4f [l bl
¥ 5 8 LB A S E AL, BILOD=S,+30, LOQ=S,+100, H1 S, K23 {5 S A8 i F 348,
o AZE EUE S I B A bR R 22
1.3.7 EEMHH  HPBSZEMEH CM 437l 100, 1000, 1500 pg/mL, RHAS ik EE W E
8K, il R A AH S M o7 (BT N i Bh 28 H B GM & S R X AR (i 25 (RSD) , RSD=Aif fhi 25/°F- H4){E <
100%.
1.8.8 MAREIENE TEAGAME P IIAAFERREER) GM ARSI, BCHl# 100, 500, 1000 pg/mL
PIFFINE . KR TR AuNTs B 5 CMBTIRIERE, 85 H EA BB EE KR4 LT 20 min 237 5L
Lo BEMIEN LR 3FIRRNE 25 mine f/a FBGZEIMLTE M PE 35 min,  SH5 3 AR 00 AH A0 B
NG AN M 7 BT N ife i 23 S SR A RSDARL, [l WSr 2R =G IR/ (B X 100% .
1.8.9 SERRFEARMI o MR R P 5 S A M Y T e D A ) o [ 2 R 2017 Rl i)
TEVESRVE XY 10 07 i SR ) R 38 HEA T REVE SR . WCAR MR BE VR U, B 300 L #E BRI 100 pL 1)
EDTA, #:0>(10000 g, 10 min), B LW, RH “1.3.47 Jidk(EAFW R EThREML G HAS Fr, PBS
AT ILER) WP REAR A TR



512 3] TR O T RIR A AR T U H S SRR PR A 2597

2 GRS

2.1 AW RS R R

R T WG ELEN TR , I AR R R R SR W AR LM N, AR 700 s ARG ESHENA
[ERFLS B (2%, 4%, 6%, 8%. 10%. 12%. 14%. 16%. 18%F120%) A ZHEATR . X — LR 2
IS N E 3 PR . S KU, 2250 AE A0 B 4 R T ZE— AR A I XN (1 3A) , PR
RS A 0 R . WAL FRAE 700 sTEN 2% 1) SRS, BT NASR] RLEHoAl 2 gz
W, DL AuNTsob i ERIREEA Bt . S5 2R SR, AHAZ M N REST S R E i e, Y SR
29 (RI=1. 334 2 RIU) ¥4 % 20% (RI=1. 346 9 RIU), BRI RIJEE A 1.27x1072 RIU B}, AHAZ 0 N5 B9 5
AILLAER ], DA 18% 1 20% L A AE 57 e AR T B2 454 T AR 520 i (181 3B) , M S5 3 1A%
AL B C BT EE RS . SIS RISEIRES WG, FHRIEAWIIAN 2% CFHEW, LIARGAS AuNIsih ()
I . S B 2R AR S e O ] B JROR A R4, FRBHZARIEFE i HH B AuNTs ot Fr B R IR
CIFuLL ¢ 8

18% ‘
A 154 B 16% | A
14% JJ"“ |
3.0 -l
=) ;f 1.04 12%»}")
E z }
£ g 10% V| ‘
Z 954 £ 9
:':,f' 23 ¢ 0.59 T’ ﬂ{wl
E g %
— 4% Frhanol 2% 41% { o
2.04 —— 6% Ethanol 0_“LMM\"{ .....
T T T T T T T T 1
585 590 595 600 605 610 0 2 000 4000 6 000 8 000
Wavelength/nm Time/s
3 4% LTSRS 6% CBFHERR GG X b BT (A ) BB i SRS ) AR A5 e 7 (B)

Fig. 3 Spectral comparison in 4% EtOH solutions and 6% EtOH solutions(A) and the phase response of gradient

concentration EtOH solutions(B)
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Table 1  Repeatability experiment results(n=8)

GM concentration/(pg*mIL™") Measured value/(pg-mL™) Average value/(pg-ml™") RSD/%
100 118.2 112.3 124.0 113.5 117.0+7.0 3.9
118.2 123.1 110.9 116.0
1 000 1237.5 1202.8 1227.7 1271.1 1198. 1£82.7 4.3
1115.4 1205.2 1209.0 1116.1
1500 1586.8 1446. 1 1502.1 1406.7 1 456. 8+90. 1 3.1
1428.0 1402.0 1453.9 1468.5

2.6 hnkR[EIWSELG
R T BB AR RS B B R T S, R RS AR UTE ST AR S B . S5 AR INEE 2 PR,
GM TE I 175 v 89 JUAR B2 4 91. 6%~105%, RSD A 0. 55%-~5. 8%, il 77 vk B AT s i i g 1, T
FH TG AR A
F2  MLEH M BIIFREIER (n=3)
Table 2 Spiked recoveries of GM in serum(n=3)

GM concentration/(pg-mlL™") Measured value/(pg-mL™) Recovery/% RSD/%
100 84.8 92.4 97.7 91.6 5.8
500 519.9 524.8 526.7 105 0.55
1000 1001.9 1001.3 1091.7 103 4.1
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BORELRESEIR, 25 R R P SR A R D R 1) B s B A (S B2 (181 5) - BT BT R A
DI RARL, A B SERRAEAS B R I AR B 74. 14 pg/mL (BT =B PEREAS P39 +3 i bnifE 22 )
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FR (0. 032 ng/mL) 5ARWIFAER] —HOR 2, (HIHDLTAL A RO R 52 R TR Dy e LIS e R Ak
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SN AT RER RO THE . Besbh, BIRDEEAL S ROt R 7 MR IR NS 4%, {0k 0. 05~100
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Fig. 5 Phase response of alveolar lavage fluid from patients with aspergillosis
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Table 3 Comparison of different methods for GM detection

Analytical method Sample  LOD/(ng-mL™") Recovery/% Accuracy/% Detection range/(ng*mL™") Reference
Time-resolved fluoroimmunoassay GM antigen 1 - 96.9 - [19]
Amplified luminescent proximity homogenous Serum 0.032 92.9~110 - 0. 05~100 [20]
assay-linked immunosorbent assay BALF
Dynamiker aspergillus galactomannan assay BALF - - 88.7 - [21]
Dot-blot immunoassay Serum 0.001 - 89.0 - [22]
LSPR BALF 0. 049 91.6~105 - 0. 05~10 000 This work
‘
3 # it
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TEPGBEATHEI , BRI, A% HFR 4 49. 29 pg/mL, H.TE50~10 000 pe/mL i Bl P BAG B350 I 4 1%
FHIENE (FH R REM 0. 959 2) o MGG TR 71k (3~T K, 1AL KA TS 30 min BV 4558, B35
SR 7RSI ), 3 G R B R PR R . SRS, IR e A R ) R
FRSerE, b B AR ISR T AR T %
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