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Establishment of serum anti-Aspergillus fumigatus antibody

detection method and its clinical evaluation
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W E (Aspergillus fumigatus) REBEMEZMBURE, | ZHAETHEH,
F NP IE B G H LB E W - 0 ih B 7 AR 68 5 | A i i STV il o B T S
18 14 it #h 2% (chronic pulmonary aspergillosis, CPA) K22 £t i i (invasive
pulmonary aspergillosis, IPA) %, CPA HIEHHZWIAAIT BB E R EHHX
8, BEEEEREINTE, —HB#RANIPA, BUOLEERS. AT, CPA HIKK
RUABFRALYME, SWEME, WESEENEARATHEAN CPA LHiHFH,
B B BT A I B oA EA SN THREASEN, TERERKFE. X
BRI B KRS e S EMBER R TG EZ SRR AN EREQHR, B3 —
AR TIATEMMLARERENRR . REGhIZE CPA MFHEEHUEE
WT5, REHTIRK IS SEI PN .

s

B, BETK BTSSR BNt B R ARE LE. BFELEPH &
REFEEONSWREERED, EEXRMIE SRR EATUREES mESE. 15
HANRBUEMB R T ESE. 3 6/HE G HAMRENBEREELENE SR
H. R, ETHEE ELISA ER7E, ¥HMERMEREONSBREDT
YERBBHUR, BRI th T H AR SR &4 BTN 49 6] CPA &
FH 51 friiiE & 85 HERAMBETRAM B, LHI%eE TR

(receiver operator characteristic curve, ROC Bik), ELE LR TR (areaunder

curve, AUC), ikt BB BTHRAIER, RN 55 MMLHE IgG Hitk
RRFIE SR EATHR. &E, 9N 49 B CPA BEENRBIA, SN 60
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LIS

] CPA B/ AR 9 BIBLMATER. 15 BIMEREEEENNRA, Btk
H R R BAAR R R RS ILHE 166 FARRIRA AT RIFL
Witk SIS PP . F5h, BT REEEAMEREARNEROBNER, WRRH
R FEESBREAZR. @FEA. CPA BREAR. CPA BE 2 HHMEHE
EKFEER.

#R.:

12213 SDS-PAGE 4y BESfIfE R A, AP AHI ERBHMEMBRERED
M WEEA S TEHWEESIRE 43-250kDa (A, BHHBRMEE G . S5
EHBEHN 0.5pg/ml FHATIAIEE ELISA RN, B{KAES 0.078ug/ml KIS biiE ik
BHREASTENGALEZES: 5 1S HDPRIEMBERTERAANE S RNF,
W FEREREEO T RLEGHD 6 theaTLEHilE (4555 F1. F4. F6. F8. F10.
F16), M EEA T ELEEH D 4 RATESE (458 F1. F4, F9. F11);

A HNE oG BUAPAE R E IUERE 1600 55, SHHBERBERAMSWESE
BMEREE. ‘

2. BHIEFTENEMBRMEEEREL. SWREA S DIE R Ehk e
ELISA ik R EE IR BRI, RALEREH, E CPA BELE
FR LS  FIR 45 £ 42 %] ROC M HEAT LR, AUC BKEAN 0.655 [0.559,
0.750] (P=0.003), MhiTHIMH I EHLA N A RER FZ M )9: EFH T WE
BEAEANOEHE, S8RER 0.2pg/ml, K450 M ERHEE 600 ££. HRP-EHA
IgG ¥ 3000 TR EIENLE 2R EIERNERAIBNEE (Adso)
BWTERN 03 B, RREN 96.5%, REUEAN 19.6%, £ CPA BE PR
17.6%(9/51) . BRILEBIK R AUC LT A& [gG Friata il il & (0.655
vs. 0.420), BRI T 78 CPA B P HIR IS R E —3 (Kappa 54 0.752),
BERMEBERTREELT (96.5% vs. 63%).

3. Y\ CPA BEENMBIH, CPA ERAR., HMRTEE. AHRLEE
BEVEAXMBHBTIRRENE, L 03 AR EZEMBIEHNERN A450
ERENIE, FREN 83.3%, REEN 17.6%, 9 BIHAMRRMEE BRI
2 BIREI PR, 15 BIANEE e B MiE (L 1 BIPRYE. TSIk 1gG 1
ARFIERRERERN 63.0%, EXRASHIMHEMEES 22.6% (19/84). 75, &
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T B2 M BHUAR N RS BT, CPA M EH MFEMEDA
KFEEERT CPA §E12BE. CPA BRBAR. BEAR (P<0.001); JECPA A
B, ZEERABRLBETHEGETANKESTER (P=0.027), TEFRE
ANASERFATARER, HIBMMEHRIERTHEE AT DEEEER
ERAKFSTERARE (P=0.002).

£hip:

FH k& TR SFEHBEFRENGE SNEHERERERD . S WEEA;
KR o W A fE A BB BUR TS T — MBS AR T, #—
HIEE CPA BEEABHILE, BBEMEEWRENSREANR. BEA. HibH
R E BRI RS AN R, WA RBTI, ERER. 5RRL
B 1gG PRl & a L, H B LRI R A BT R R, (8
RPEWZE, TS NREREN RRWTRFGHTRL.

SR NS BB RNENE AR BB ELISA
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Establishment of serum anti-Aspergillus fumigatus
antibody detection method and its clinical evaluation

Name: Zhao Yan

Supervisor: Wang Yan-fang

ABSTRACT

Background and purpose:

Aspergillus fumigatus is an important opportunistic pathogen that widely exists in
the environment, colonization of 4. fumigatus is common in human respiratory tract. 4.
Jfumigatus can cause allergic bronchopulmonary aspergillosis, chronic pulmonary
aspergillosis (CPA), and invasive pulmonary aspergillosis (IPA) in the lungs. Early
diagnosis and treatment of CPA are the essential to save patients' live. In
immunocompromised hosts, the mortality rate is extremely high, when it progresses to
IPA. However, there is no specific clinical manifestation to diagnose CPA. Although
anti-A. fumigatus antibody detection has been included in the diagnostic criteria for
CPA, the diagnostic ability of current anti-Aspergillus antibody Kkits is still insufficient
to meet clinica] needs. The purpose of this study is to establish an anti-4. fumigatus
antibody test in serum for CPA using 4. fumigatus glycoprotein antigens with better
specificity and sensitivity than commercial kits, and clinical performance was further
evaluated with clinical samples.

Methods:

First, glycoproteins were prepared from 4. fumigatus mycelium lysate and culture
supernatant by anhydrous ethanol precipitation method. The binding ability of the two
antigens was identified by specific rabbit anti-A. fumigatus polyclonal antibody, 15
isolates of mouse anti-A. fumigatus monoclonal antibodies and 3 patient sera with anti-
Aspergillus 1gG antibody positive. Then, based on the indirect ELISA experimental
method, A. fumigatus lysate and secreted glycoproteins were used as coating antigen
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ABSTRACT

respectively to establish and optimize the experimental conditions for detecting anti-A.
Jumigatus antibodies. For selecting the optimal anti-4. fumigatus antibody detection
system, 51 serum samples from 49 CPA patients and 85 serum samples from healthy
donors were tested for anti-A. fumigatus antibody to draw the receiver operator
characteristic curve (ROC) and compared the area under curve (AUC) with the
commercial anti-Aspergillus 1gG antibody detection kit. The optimal experimental test
was confirmed. Finally, 49 cases of CPA patients were selected as the case group, 60
cases of high-risk individuals for CPA, 9 cases of fungal infections with non-Aspergillus,
and 15 cases of patients with bacterial infections were included as the control group.
The selected optimal self-built anti-A. fumigatus antibody test and commercial anti-
Aspergillus 1gG antibody detection kit were used for detection and diagnostic
experimental evaluation. In addition, based on the results of the optimal self-built anti-
A. fumigatus antibody detection system, we compared to find the differences of anti-4.
Jfumigatus antibody levels between healthy people with different genders and ages, and
between healthy people and high-risk groups of CPA.

Results:

1. After SDS-PAGE separation and glycoprotein staining, the molecular weights
of the lysate glycoprotein and secreted glycoprotein of 4. fumigatus prepared in this
study are mainly distributed in the range of 43-250kDa. The 4. fumigatus lysate
glycoprotein and secreted glycoprotein were coated as 0.5 pg/ml for making indirect
ELISA reaction, the binding minimum concentration of rabbit anti-4. fumigatus crude
protein polyclonal antibody was 0.078 pg/ml; In the binding reactions with mouse anti-
A. fumigatus monoclonal antibodies, the 4. fumigatus lysate glycoprotein mainly bound
to 6 monoclonal antibodies (designated as F1, F4, F6, F8, F10, F16), while the secreted
glycoprotein mainly bound to 4 monoclonal antibodies (designated as F1, F4, F9, F11).
When the anti-Aspergillus IgG antibody positive sera was diluted 1600 times, it still
combined with the 4. fumigatus lysate glycoprotein and secreted glycoprotein.

2. The prepared A. fumigatus lysate glycoprotein and secreted glycoprotein were

respectively used as the coating antigen to establish anti-4. fumigatus antibody indirect
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ELISA detection system, adjusted the experimental conditions, and drew the ROC
curve by the detection results of those systems in the sera of patients with CPA and
healthy people. The maximum AUC was 0.655 [0.559, 0.750] (P=0.003), when the
éxperimental condition of anti-A. fumigatus antibody detection system was as following:
A. fumigatus secreted glycoprotein was coated in a concentration of 0.2 pg/ml, The
patients serum to be tested was diluted 600 times and goat anti-human IgG antibody
conjugated with HRP was diluted 3000 times for detection. When the cut-off value of
absorbance (Aa4so) of the optimal self-built anti-A. fumigatus antibody detection system
was 0.3, the specificity was 96.5%, and the sensitivity was 19.6%, the positive rate in
patients with CPA was 17.6% (9/51). The AUC of the optimal self-built system was
better than the commercial anti-Aspergillus IgG antibody detection kit (0.655 vs. 0.420).
The detection results of the two methods were consistent in patients with CPA (Kappa
value was 0.752), but the specificity of the optimal self-built system was better (96.5%
vs. 63%).

3. When the patients with CPA were selected as the case group, and the high-risk
group of CPA, patients with other types of fungi and bacterial infections were selected
as the control group for clinical evaluation, with 0.3 as the cut-off value of A450, the
specificity of the optimal self-built anti-4. fumigatus antibody detection system was
83.3%, and the sensitivity was 17.6%, only 2 out of 9 patients with other types of fungal
infections tested positive, and only 1 out of 15 patients with bacterial infections tested
positive in serum. The specificity of the commercial anti-Aspergillus 1gG antibody
detection kit was 63.0%, and the positive rate in the control group was 22.6% (19/84).
In addition, based on the analysis of the results of the optimal self-built anti-A.
Jfumigatus antibody detection system, the levels of serum of proved patients with CPA
were significantly higher than those in suspected patients with CPA, high-risk groups
with CPA, and healthy individuals (P<0.001); In the non-CPA population, the levels of
anti-A. fumigatus antibody in the serum of healthy female persons were higher than
those in male (P=0.027), and there was no significant difference between the middle-

aged and elderly healthy population. The level of anti-4. fumigatus antibody in the
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ABSTRACT

patients serum with chronic pulmonary organic lesions was higher than healthy
- population (P=0.002).
Conclusion:

In this study, 4. fumigatus lysate glycoprotein and secreted glycoprotein which can
bind to anti-A4. fumigatus specific antibodies were prepared, a detection method of anti-
A. fumigatus antibody was successfully established by using 4. fumigatus secreted
glycoprotein. Serum samples from CPA patients, high-risk groups with lung structural
problems, healthy individuals, and patients with other bacterial and fungal lung
infections were collected for evaluation of the detection system. The results showed
that compared with commercial anti-Aspergillus IgG antibody detection kits, the
optimal self- built anti-4. fumigatus antibody detection system had better specificity,
but slightly lower sensitivity, The next step still needs to continue optimizing the

experimental conditions of the system.

KEYWORDS: Aspergillus fumigatus; Chronic pulmonary aspergillosis; 4. fumigatus
glycoprotein antigen; Anti-A4. fumigatus antibody detection; ELISA.
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HEW (Aspergillus) R—M ZHEETHRPHIFMFBRE, BAEFER
B, HEBETHNELEEERY., BWHE (Uspergillus fumigatus, A. fumigatus)
ARKRE, EHARTERERRGEARENAT, REHEREEIENBUREY,
EEEBRETHRBEVXRTSHRE, 5% BEHE U4 flous). THE 4
terreus). BHE (4. niger). HEME (4. nidulans) SH7F 5| RERILHRIEC.

REyHESERTHEANGEG, HEEZN EWETOERRR. B0
BivERR, BOAESREE bR fEFIE N T WRE S, et BB SR S 4
FE BB, AR RIRR A ER TRBENK EIPRERR. RS
1735, BIEB AR, MEERE A — S REN, R TN ERKE
MESEATAHFEKRBAMEER, B35 EBOLEREHERERLS, B
FPIRESL, B2, FK. TIRHE RASHAMEAE KA M EB 222 BRI
g -1,

RIE BE RERARPRSMERBIRA R, B #F R E & 2L B i R
RA—BHU, i S0 XS 8 B i B 5 7% (allergic bronchopulmonary aspergillosis,
ABPA) JLF R RAEFA SR B w MM AF e40 B N8, BUER A BRI,
BEBMHEMMEA (chronic obstructive pulmonary disease, COPD). XS%
Pk, XAEME. MERSBTERBERANEEREEMMER (chronic
pulmonary aspergillosis, CPA) HImRAFI, XLeBEFAEBEERRETE
MEEDIRERI, HAoh, KEABTEFIRE R EE MEEH A EHRRRE CPA 1
fERERM. BBRFLAEIGEE S ZHR, CPA ATRENREBMEM hEERK
(invasive pulmonary aspergillosis, IPA), 5 fEFLT-RFIL 75%-80%!4 151, fF
BA IR PHERA MR KEMERABE R RBERYT . NRARGHEMER
BHEHEHTIAEFRETNEAEIREEZRESE, HGRERERLEHER
(invasive aspergillosis, IA) 629, $E&it, SEQMBEBEET 1A KRFREN
15.4%% 50%, BILRIE 70%LL L1,

R B R AR R, KBRS B RAE IR B R R F R RF R R,
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BB, CPA MEHIKRELRNEEN BEWEMER. BKRE
W BRERI. LRERELERHTESHN. CPA BEEFE LAERE %
W, R, BREARR, BERLNERERERTE, 44, L&, NERES
21,22, SR R AR E R R LS, (O SEE R A RESNHE
B, HETRRAD). BAiMSREREY, QORI DARITEER. B
C REEE.FELAEE . R FSTR ERNFH AR R BR R A,
EX SRR LR SHE . HERYE, AR ERIE. 45, FRRE
R A 5 X IR R ERERERERERET, (1-3)-p-D-HRHE
BARRERNOEBEEE, E01-3)-3-D-EAREEARSEFNARELE
RSy, ToiAE R HL X A A i R 5 A R B BB R ),

AR A SR B ER B RN R R R R LM S W &R, BR
XtF CPA, HEERIEERAEHBHLMNGFER, FERKERENELR
nRE, CERETCENRYE, TRELHBALAEEESMBERR (U
BIAR B MRS B BB ) ), IR SCIEHARIT . X FARE = ERRKN
BERY, FRERMKE., HHHRAERTELER, MEMEFERAERRE
WM EERBIRE, 0. MAERERAIFRIERBAEATEFHMEHEN
HaERTT & 1A W97 IR 52, {2 CPA BE RN RAE N BEMEREZIRME
&, PRI F BARE X M0 th B i pp IR E A AR AT, XK CPA
TR B A2 M1 S L R 2,

TR, HEESAMBEREAE—SNRMRAT R, HhEBLR2HEAR
AR HELATERE (galactomannan, GM) HLEKTE BT RABAN
JZH B R NEXLGNFE, EREPIUEERAT IA k3, aM#it
FRAX CPA HIZHRF R ERE, AEHFIT, GM HLEKTTE CPA BE AFH
RSl R BB TEE M 30%~100%A%, $RER 38%~98%,

R BEAAGE LN EEES, ERSBEENRE, BHERESHE
i el R I R P AN W = A e R o X T R B LR, AR
FEEEMBR BB BIEBNAEEMN 23%E 100%A4A%, HrIEhEH
AERHEBERARNE RBRFEMERIS2, Rk, @RALEFEE —T
KFRER EUE, ENRERnECHEIABT, 10%HU EAMETE S IgG
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PUARRL PR R, SEI0 AT AN RERER R AN MF I EH &AL THERN
BBk ZEREH (intravenous immunoglobulin, IVIG) #4T T HEBEHER
B, KIEIVIG F R SEEHERAERERSERBMBERATEL
RISEERALIHUARCE, (B {8 B M5 @ ih B R PUE MK PN BR, S5
R ERAMBRIMEE 1gG Jiid/KF#HT THR, BREANLBERNRE
FEMEINFE 0.3 BUTFCO, Fith, RAMEMBHAARMEARX CPA #TELHE, T
BRI FA TR ERREDY, UL S5IEMBREAFNIX .

M EBEENEANAEIE S8R, BEREHEERETEE T HhER
1 1gG FUiA IR CPA HISBH AN 30, {B8E 035 TRl th B HUAE
HEREBNHE, ARSIE T ERBHEREIR SXESMESTIKNE SR
— . M BARERZHEAE G 90%L, E10), ¥EE 70 dh B 40 p AR R0 4y WA
WY EAEE, REERAKEHRAIT RHEZRR. 2017 £ ESCMID-
ECMM- ERS EX& il (I BR 2 BT E EIE R i E 1gG HTLARNANE] CPA
HENSWHEFERGD, EFElERARNRAET, ABRRREMRERNE
R~ F ML B 1gG B RFE N2, BIRKMASTE L RRE, 7
[FHT 7L Xt o B R G R IS Wit REZ R BR, BT BRI E R IR
ERIZHT I RE.

FREMRR . REPHBETERIERRDEN. SREHHITIF
L RMBETEENERNZR, BHEFREEEREED (Afmp) 2—F
i B 2 B R Y, ERRIFNAERYE, TR EaiHET Afmp 2
A RRTFTXFIRIERET Afmplp. Afmp2p. Afmpdp. Afmplcr. Afmp2cr
LEAYFE, YXA Afmplp. Afmpler Afmp2cr R E M i B F M HLEH
ELISA il 7 vEM- 44, (ERGERB AN EMERRERERIGER. FEEWRE
AT BREMEAREREORNMBERENEEELENENREERE
&, EHiiin &N EARORERANEFBERERGARERSE, EAHFETAR
REMPUERN SRR HMETIRE AT —2 Xil, (Laes & EF miEP o8
i EHA.

BrEAEHREEARS, REH G I AT o R A W B R R AR 1 & 4 ik
BN L RHURRER . MEERRBORE D ER Ui I SNE L IR LR& B

3
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HABRTWERRE, RN REHETES RSN R EYEY, e
bR SR HUR O FURER AN, R HIBT 5T P K R A U B R ) %
THE GM HBRISHKRIR, ERERBE ST SH &R A5UHE
BTGRP RIUEMERTRERAY, B5ihBRYEH M+ HEH
BHASENE, REHTER - PRERREL.

LR LR, il % RARGUFAK AR o B oL A U 7 0T R 72 PRI L
R LR, ZHFTMALSEERBERKRSETAURBEREE RENERR
REWERE R WEEED, KR VRBBERAR M ER, JTRREEL
HiZWT CPA KRN B HIARIE: ELISA Btk R, F H NI FRRE A% BT 44
RFT WM. Ak, BT T =ANEOKNEE, BETT:

S0, HEEHBREATERE. RATKZEIRENEEEHL AR
LRSS EIE PR S i R E AN EEAYY), FRALRER
ikl & BRE R ERTUE R E S wEFE. MRIVEBER EHE UKL EE IgG
MAEEENHERBENELEXMAREEONRS S EERF ETEN6
71, AJEEEAT R Ehi Ak A ELISA Rl R 7F R g Zai.

FBoRS, BUMBESAEE ELISA KGR, AREHEREARRE
RBEERE. FUOERREER. BIrTARESEEREZMN, BEHWE CPA 8%
ERmBIE, BENMEAMRA, HEEMES RSN RETVS RN,
fREE R AR B B i B HUAk (R B2 ELISA BllA R, HE5RAMLEE IgG Hik
AR X L

BERSY, XA RL R BEIARE ELISA kR ETIRAK
R SIN CPA BHE MFEARHIA, KT HEREIEREN CPA REANEF

(Rt ERSE AR EE). HUEE. ARBREEESERFE MK
RMABILEE A RA, #TeHERRI, AP S5HEaLHE oG iERRl
BREHTHE. 55 ETRABBBEHERARMERPIENER, LBS
FfER NRAFHBEBRAZE, BEAS CPA BEAE. CPA BEAFZIE
7Y 1L 75 R B BB LA KT 5
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F—0 WHBEEEROHRENFERER

Hl& s Bindidkir S N AgiER B M EHARE ELISA
Mk REM. FHEMREETSESES 90%L L, TEGHLTR. 1,3-p-
ARG, FAHERE. 3o AREMLIBEELARES, AREEES
RS RIBEGERE S I B B R 2 A KR, Sr R, IXLa0E 3 O R £ M i
EEEMRIEAEMERE ﬁ?ﬁiﬁ (pathogen-associated molecular patterns, PAMPs),
WBUIETE X eERML. Fok ZEBIEE R RN AR SRS EANTTE, WL
BREAMSBENESASREOBRRANE, #NA TS EE SR SHETER
Fr g 14749]

A ER S BT B FE A i B R AR B TR o R A AR B A AR R
FEMSAEREES RERED) MouERER (UEED), ¥EHE
M ERr R FUE RS & RE ST, BRIBX AR At B E O AL B
R [A182 ELISA 4 4 R HI S HHU R 898 77, 8T — B0 LR 4t R Z R STHF

1. 8
1.1 MHEh bk

A E ATCC46645 BRI H X EBEH R FEE T 0 (American type culture
collection, ATCC).

1.2 A E ik

SPUEMES wEDUE: SPUEBBHREAL wEYE, BB ETHX
FRE th TR A R A &

NRIUE BB R RESA (3t 15 8K, HUE% S A: F1-F2, F4-F6, F8-F17):
LW ERTHRAGFMER L ARR LB RGER, X BalBle /DMRIFITE TE
SAZERAREEARE, UFRMBREIIREALEDREK. 15 D
RyUEERTTESAT, F1. F4 SUAKRARSERMERESE, XE5E%KE

BEWERN; F2. F5, F12. F15. F17 AR BSRETE: 2EKRTIELSES
5



%y MOGEREORRGHNERLER

MEBREDE, B5HMRVAEE —ERXX. PR E, F1. F4. F6. F8.
F9. F10. F11. F16 5 IgM $itk, KL H 1gG Fitk, H¥gHN 1gGl T3; K Fi.
F4. F9. Fl1l HifxZ &R EBEONBE-EAHNE, KRIGEELESIMNA
BARMS,

1.3 &

BAEERANNLE: B TEMRERITERKRBBHRE, K 2011 FUH4£ 563
frfg g P ORSHRERREANERETNE, HFT-30C.

& IgG PuisPHiEmE: ity B RIFER PR S EEE IR
EYERPELBE. MHERKERLERGIREHRE, RAMRKREEDF
FBRBERAFTESHENE 56 HAERNRAF SR NTANE G Filk AR

GRSV FE>120 AU/ml) .

VE: ABFAK A RIS Sl T ER A BRI E R R R P M R A,

45 2021-KY-075-01.

1.4 EREF. #FH

FERAF: WRREFZEFFRWET MERMEDREAR; BEALEE
BA&EATE BE) EYREAERAF G BMREEILYE (horseradish
peroxidase, HRP) #FZHIWLEHPR 1gG WEZER dbx)) EVREARA
H); IE# % IgG £ A Sigma-Aldrich 2 7] ; 4 MfiliE B & H (bovine serum albumin,
BSA) 1 HRP #rid IS4 1gG. thEHA 1gG M EEE Sigma AF; TMB
BB (TMB color liquid, TMB) MBIt FERBRERARERAE]; WWEMFE
W BT R MR RBERAT; 10% TGX HidlRM E Bio-Rad A7]; B
Bami. &K, EAR. Tween20. KB, KEEM. BER_EH. +=
KEBBRE M. 8. Proclin 300, KB, BHE. R, WK, BKkZ
B2, PR, EXREER. BHR. KL, KRER. KR, HER. =8FEK
FE B (Tris base). T ZIREBREREN (SDS). 30%NEBERE. WHREZ . H
. EDHRE R250. W SEL RN O R E = irai.

Wik A% ¥ RABHIE IR 0.05%Tween20-7K AWK - i & BEFRHER (20mg/ml).
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MEF L

5%EBIYA . 20xPBS. 1xPBS. 0.1% PBST. 0.5% PBST. 0.1%TBST. F&##
BV (0.1%BSA-1xPBS 7). $LE AWK (0.05M BREREZ MR 0.25%B%E
EE AW 20%WL2EME S S EHBER. 0.3M HoSO4 M. 10% AP, 1.5M Tris-
HCI (pH 8.8) 1M Tris-HCI (pH 6.8). 5xEBIKZBK. SXBEENE M. 6xloading
buffer. S%BAREY. EEHMRRLAER. EL=ERAR. BEORBEE
W (50%F ). BEORAHTAR CREERER). BEALECHMELAMHESE
VB TR 1.

F4: S0ml BAVE. 0.45um ISR, 2ml BEEMWE M E WEMRIE
FRAT: —REERBEETAESWIEEMN (B LEREERAR: —
AR ERRE ., EP BOE. THEASHEMYE LEETAMEFRAF:
10kDa FBIES LE W A EERTAE: A EMMELREARTAR A RAT;
THEBFARB[HOBEME MR ERAT; 96 ILEFEZBHIAR
WEE I MAEELRBEMAT: FIEMERLMEETEMIERTRAT LT
MITEFEEMREARAT: —RETERE., —REEMI., B —REE
188, BRSHAIMTIER . SHSETEE. M. BHEER. BEEEE. b
F. BRI, WELERE. BHEBRE. FOEEL. A EEE
BRERITERTLERE.

1.5 FENSE

KBS HIBIR AW FRA  — RAEY R A 1B 8808 Thermo Fisher
AT BB TR RBAEARE: (JLE) FRAF (TIANGEN) 7=
fs AREOHNEE Hettich A7) 7 & FERIGEABELCH EEHEEL AR
BRAT & EFELKRESCHER CHRIST A8 7~ M; MERmE LA E
BEERFUBRFRAT M (Scanspeed mini); HEIRHL. BEFR{CH Bio-Tek &
APeh; BTFRTPHEERRSHGAT R pH VRIS AT,
E E KA B R B RGN E Bio-Rad AR 7= & s IHIEKHH .
B3R AEE GRANT A8 =5 BIRERBBADIH KRS A RA R ™ Mm;
EMBEE S A Leica DM2500; JRIEIRH 254K E Scientific Industries YNGRl P
BRET (R BEN AL SR KEF RA T (DZQ400/2D).
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F—5 MEEREARRGHEGALER

2. ¥
2.1 HHEREOREMHENEE

2.1.1 MBS ERT R E |

Wi E ATCC46645 BHRZEM TR REABEF TR, 28CHE 3-5 K,
FEREER, EFREMAEE 0.05% Tween20- KA, THEMERREIRE
F, SFE IXPBS &R T, KEBAXNEHSFEMELZHZ, RETERTER
B, BABHA—RXELTHRERNEEEHTEME TR, BRIETLHER
L SBITIFAATHEY, BY 10ul S ETAF BEFRE 100 £%, RAKR 4805

Rt ERTFIRE, 4CREFER.

' 2.1.2 A BE L A3 DiERIEF LIENEE

KRB ERTSBIMAY RAGEFED, FRFED D ERTERKRE
N 1x10%/ml, 35°CHEIK 150rpm k3557 24-48h J5, AN EMTER I BEHL K
K¥5gR B H3F LB ALER 2000ml K#EFMUEE; B4k KA 1<PBS &k
10 WS 433N 2ml HEE, SENMALTERAN 0.1mm. 0.5mm KMHTEMREL
K1 BE R Smm KR, B TALGTE NP3 ITHEBIESHIEN 65Hz,
10min), REWEHEHETS, 14000rpm B4 20min J5 FVE ST 2R ERATBE £
B 045um HFHERITIE, FFAEFTELRECTHTER WS L7
HATHRYE . RFAXEMR R ® (bicinchoninic acid assay, BCA) iEXT A EE 244
R LERERITEER.

2.1.3 it EFFEA IR NN

(D) ¥IPRE: % ik 212 $IEMEL AR LE, B EEDLFMA
3EEIRTKZEE, HAHHRAIGERER OE T 4°CHEILRE 36-48h, fHH
WA B K A EYESEH S0ml B.O0E 4 RE L (5500rpm, Smin), #F3: EiE, A
15ml BAUKEFTEY . BRI 3 FEIRIKZEE 4°CHE 3h TLERE AR
5y, BO3FEEER Sml KZEBRIERERGE 3 B, BEELRFEL
7, BEMHRMEMERMEED. MUMERATIE.
(2) RFgndt: A 15ml BAKERHRGFEERERED. SWEEA
PL¥E, A 1710 BEEHERHBR, GEES, FRARSAENSRAEHER
8



a0

BETRERG S LRERY 2-3h B R R AGER; REEER)E, B0 (5500rpm,
Smin) FEBEHEREK, EHBRNEERBEHNER, FEBRZ 045um
M IE R T IEARR EE R

(3) IREE: BHILFTBNEBABREN 10kDa BERLE, BLWREBIE
B EEWE (5000g, 10min), EPERIRAEMEHBRFERED. 2BE
BEOBER.

214 A BEREEATEN SRR € EE

S 2K ) - B T O S 0 R LA SR A A TR 48 BT 18 O M o BB A 2R
B SR A REP. ITSE B A ) 20me/ml H & AR, RBRCEIKE
3 1pg/ml, 2pg/ml, 4pg/ml, 8pg/ml, 16pg/ml KIEEEEE B PEARHER: HX 10ul A
M EBHEE A BUREBRRIA 1ml K P ENRRIREE (FFE 100 £,

SFIRE 1ml _ERAREREMEERER. RREFNANEREEERE
B FUWFEEARR. BAUK (ZEXMB) MAESNERS, @EFMNA 0.5ml
S%EEYAR, SLEPABOERBIREEMA 2.5ml IKERER, R4OBRS, ¥EME 30min
a4 R o

RS FHBEE T (TIANGEN) #Ul5E 490nm BRI (Asgo), LLH
EIFEA MR BE NP AR, Asgo (HATEAENR, b HERZR, BEILERIRTTEE,
KRR T BTOLEERA T EHRURREL, ARASEREQTRRER
IR .

2.1.5 MR BEEEAENEREE |

HEFHZRENHHERBERERA .. S UBEEANERERS FESHESR,
X 10% SDS-PAGE B A BRMEED . MMEEAHT . 34,
AR REEHEHLGENBRLEEANR. HHEHLGRBLELEREN
30ug/fL, EHBREEEA. S UEEAN EEEN 10ng/fL, EEOREHAE.
FHHES BN EREEN Spg/fl, ERERTE TR R BES R 95°Chn#k Smin,
120V H¥k 1h; HBESIFTEDHEEROMEEARE, PRUOTHR:

(1) Zo i, BBk SDS-PAGE &K E TS Him i 6K
1, TREAEKSETRE Lh (80rpm); RELEREHFEZREAM, BNEDH
ZEMAR, ETERESETHA 3h (80rpm), RERTELEEEBREHR, R

9



Fdn MAEBREARRAMNERER

HE, HREERBAK 45K HERKEREATSHE.
(2) BEASA: XABEARERFE (PR GREB) EUREERA

B] DXT B¥k /5 9 SDS-PAGE BB AT 48, £12 T ER ML AR L% /E(80rpm),
R E SR OFAUKELE SDS-PAGE £ 1 1k: @ 50ml 50%F BZ[E 2 30min;
OBAKELEFE, X 10min; @FE AL 15min; @FBAKEL 3 K, FIK Smin;
®%f8 20min; @3 15min; @3%BEEERERELE 3 1k, K 10min.

BB 58 G KA Bio-Rad (% KRR RGUH1THIME, Image Lab 5.0 A%t
Fig BgRTRIERHE.

22 MHBREEANTURELEE

2.2.1 [A]# ELISA ¥
(D) MEEREOHNESAEHSHRENSTERANSE SRN

XA SEREZREA AMERBEED . S UBREANR
FH#HITEE. Ll 0.05M BRERIEZHEHITRE, BANBREAHESRE
96 LA ZMEWILIR L, HHBERFERED . S WEEQSEKRER 0.5ug/ml,
1L 50ul, 4CHELREFRMAT, BN 0.25%E& 5 53 HVE 300ul , 37C
PEHE 2h EHREHAR. BT, FERAT 10min, AEERATHERHRET
4°C.

BURhEREREED . MWEEARE, RKEEZZE, ARSRREERESR
PR BHREASZ ESE, M 10pgml FFESEHE, AERBRIEE R G
YEAXTIR, Sopl/fLinke, 37°C/KATEE 1h /5, LA 0.1%PBST ¥tk 51k, #THE
I BL 20%11 2 1 75 5] 5 B B VR #2000 f%519 HRP-EH4 1gG, S0pl/FL,
37°C/K# 5% E 30min, 0.1%PBST ¥e4R 10 ¥R53T, I S0pl TMB B a8
S 10min, BLMA 50u 0.3M HSOs K 1EE &, FBSFROGR R Agso B

Q) FHEREONESPRUAHERTEINENS S RN

KHE)#E ELISA ¥, G#HMERERES. SUREORE, 5PRH
B R TIETE (FI-F2, F4-F6, F8-F17) R, DARGFHEFLEM:

M EREONREEYREN Sug/ml, FARERBRBREE/ D RIVEEERRT
BEDLIEFERED 20pg/ml BEATHIORE, SOWVFL, 37°C/KBIE 1h J5, Bl 0.1%PBST

10



A F{a kL

AR 5 R, HTEMALL 20%10 3 11 75 18] 5 BE AR B VR A RE 3000 £5 19 HRP-3¥41
N TgG, SOuUEL, 37°C/KIETEE 30min, 0.1%PBST ¥EHR 10 WS, A
50ul TMB & &R E £ 10min, HAIA 500l 0.3MHS0s £ IEEH, AR
R Adso B -

2.2.2 SRR BN

H 45K 10% SDS-PAGE XM EREREQ . MR IUEHRTHE:
EREE 0.5ug/fL, 120V HiJK 70min. ¥ HLUK /G AR T R BN, A IEARBI SRR
W B A4, B B -2 (polyvinylidene difluoride, PVDF) fE. %t
B EAK. AT, BRESBERE, B THEET, BATRAMEINZR,
7K I 200mA #5E1 75min. B ENJ5 1% PVDF JER& S%BRAS I8 =38 T3t 2h 5,
B MBI HFFRI. BTR, A 0.1%TBST HB N AFUEHSHIEEOS RER
&, WEA 2ug/ml, WEIEFE R IgG EAX R, HEME 2h. 0.1%TBST ¥ 5
‘wia, 5P 20%0 ¥ 75 % 5 B ERARE 5000 £/ HRP-F 54 IgG ZRE
RESEE 1h, BLESE. BEHECL ERRA. BH 1: 1BEEA, KA Bio-
Rad B RGHITRAHR.

2.3 MM BEEEOTIREHE [gG Tk M MmE 5 RN

2.3.1 [Al# ELISA ¥

KAEFHR (R AYREA R A 7w 8 hE 1gG Frd s s a4
BF RIS 1gG HUAFRE (RMIIKRE>120AU/MmI) KIBF M av by ¢, RIFH
HEREAVRSALBFHHERARNE ST, PREHIKER 0.5ug/ml,
REBRAERAMBEANNE. FEPR: ARERRERELEM 1:100 FFEEX
R, DL sou/FLingE, 37°CKBEE 1h/5, LL0.1%PBST ¥tk 5 &k, H#ET/E
TN BL 20%LL = M35 18] 5 BE M BR AR 5000 /589 HRP-EHIA 1gG, 50ul/fL,
37°C/KBEE 30min, 0.1%PBST &M 10 K/EHAF, InA 50pul TMB B 78T
B 10min, BN 50ul 0.3M HaSO, K1k B, FAEEFR G Agso fH .

2.3.2 SR EIE

B 55K 10% SDS-PAGE W B EOTIEHTHE: EHE 0.5ng/fl,
120V E8¥K 70min. #HIK/ERIBHRCEATREED, M IERRB SRR B A4 5

11



F—3Hy METHREARRGHNERER

JE4R. PVDF . BHR. MK, AEFE, RESHFXRE, B TEROE D, 4
ATRA B ENE M, YKL 200mA #E) 75min. #E1/5H) PVDF ER& 5%
P =ERTHE 2h B, EXNHHFFT. BTR, A 0.1%TBST F% 600 15
B TgG PR RE a. B c 7§ (RE 2 HEBAMLEEANE, %
EYE 2h. 0.1%TBST ¥HE 5 )5, 5Ll 20%11 % M5 5 5 AR R AR 5000
fEEI HRP-3EHA 1gG EERK LIEHE 1h, HESE. 85K ECL EAK A, B
#1: 11BARA, XA Bio-Rad RERLHTELHE,

3. &8

3.1 BHERBEED. rUEEANGEMEE

2 BCA B EERBHMABEFHLERFE LBREN 1. 7Tmg/ml, HHlZHR
R LEFEE S EIEEE K 2B AT ISR LR, B R -aREE X
W BRERED. SWEEANEERS T EE. WEARRENE SRR
B 490nm LEHRIEE Asos A Aaso 1EA x i, BE BB BATERIRE
R y 5h, (EEBEMRAERE (B 1-1D, ZHMLHNEMEIRTER: y=2.25%x-
0.8855 (R*=0.9988), B IAMEBEREOBBKRENITHEAR: C (ug/ml) =100x
(2.2594xA490-0.8855), RAH ERIRNBEEOBRBRTHURBEERIREN
Img/ml. 4 i T F WAHE R VAR P R SRR R DR 1.375mg/ml, REEHE MK
BEARERATNSETIRIRE.

12



5 it X

)

i
i
i

iy

Hi

y = 2.2594x- 0.8855
14 1 R? = 0.9988

A490

B 1-1 FEREinE g CER-RRE)

Figure 1-1 Standard curve for determination of glucose solution by phenol-sulfuric acid method
32 M BREEED. UREANEREE

- ¥H SDS-PAGE xHHHIBRERAMKTHBEMEREE, 7il#TESER
EreafEEaRre (812, FS5HENERLERRME LFHITT.

(D W BERAEREEOACE MM ERHLGRE LE, TLHRELAE
AHFHE A EEA SR 2 (B 1-2A Ki# 2), BT K BT
AFIREEHEER TAMRAER LETMREORS, @BEARes,
RAESr FB7E 150-250kDa [ R K4 FHEER B &4 (B 1-2B JkiE 2).

(O WHMBSUWREEOEE DT REREE A I 50-75kDa MKW B %
# (B 1-2A. B ¥ki& 3), £ 150-250kDa AL A 5K FREEAKRW. Bk,
% Ty i 2 I e B i) 20kDa [T BIAHI 264, EREEAREN IER, EE
AN FEASEEDE, EEEIREALARTEMNEATR.

13



F—Hy MBMEREAORRNFNERER

kDa M 1 2 3 kDa M 1 2 3 4 5

250— 250 —
150 = 150 — S
100 — S 100 — S
75 — - 5 — .
o~
0 — - 0 —
7 — i B 57 — -
 —- =

20 e 20 —i

15 —:"“?‘l’ 15 o

10/ = 10 =
A

K12 MM ESUR SDS-PAGE BR: ELHRERE (A), BEARE B)

B

Figure 1-2 SDS-PAGE image of 4. fumigatus antigens
A: Coomassie brilliant blue staining; B: Glycoprotein staining.
H: M: HE Marker; kiE 1: HMMERHLARNME LG kil 2. HMERMBEERD; &
3. WAMESWREEA;: KE 4: BEAOREHESRE (REREOBEMEIFD; JkiE
5: MEAQLAMAESE (BRTETyss

33 WHEBREREED. SUREONDUREEE

331 I BERMEHEEL. M UBEORSATIEhES L ERGES

KA R1#E: ELISA ¥, @i 54 BHREO S BRGNS ELR,
BIUEHMBREEEA. MUBEEANHEN, £RER: HBREEEAD.
AU R FIX 2 FRAGUELL 0.5pg/ml, SOW/FLALHEET, SAfMiEMRER
ZRBRAZHFEERBESS (B 1-3A), RABBHREAZ TREAK
#5464 TFIRIE 0.078ug/ml, SIEH & IgG MERLUMEE RN (B 1-3B).
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| F AR L

T A [ . 1y 8 0 Vo prhe. R Fhe b - =y b A o oGt 2t 4
J4 I I S e s B R 1 2 L B DUR R4S & WA it 75 P el e GI 24
= 39 il P S
7 o Il 4y AR ] U RO
= AR 2R Iy S B
AL s LI
2 2+
z b
2 _9 2z
14 /./' 1=
P4
A
— 7‘/ - il il il il s Y
0-l¢ —— — T rTrtrr-errtroyg
NSO AR oD H 6 9,0 S IR LA P2 O
PP F ST TR L S
oA L (ug/ml) I (pg/ml)
A B

B 13 MHMEBEREATES RN BEREA S BIANESHR. A4k ELISA &%
Figurel-3 Binding of 4. fumigatus glycoprotein antigens to rabbit anﬁ-A. Sumigatus crude
protein polyclonal antibody: indirect ELISA method
. HEEEEAQTECHIRES ) 0.5pg/ml, LLP2.IN>1 HI¥TES TR, PSR
A450 f, N ATAXKIL A450 4

M 1 2 3 4
KDu T e R O e

180 —
130~

43 —

T — s
B 14 s BEREONES RPN BEREEO DGR SER: WBIE
Figurel-4 Binding of A. firmigatus glycoprotein antige_ns to rabbit anti-4. fimigatus crude
protein polyclonal antibody: Western Blot
E: (D WEBRHEROHUR LR 05ug/fl; (20 B8EA: M: B Marker; 3kiE
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8y BMUEREORRGHERERL

1. 3: MBERMEEED; KiE 2. 4. BHESBEERO: ) —HKEN 2ugml: 3iE
1. 2 AGRDUEMBHRES S WEHE, K& 3. 4 HIEERIG: (4 ZHi: 1:5000 #
B HRP-£41% IgG

FRASAEEZE, Bt 5 &AM BERRES L REFANEG S RIERHE
HEREOD. MUWERONIEYE, £RER: APASSHEREOS TEA
SHMhBEREEEA. SUBEAL SkDal LFRBEFHELEEE&E (B 14
KiE 1. 2).

332 MM BREANESEHR IR BL RKRGHEL S

K HIE#E ELISA %, 5/ REUEME R wEGIRNE S RIERhER
REEA. STUBEANTIRYE, £RER. HhENEEEL. rUBEAS
EHAORRMMBRRRRAELES (F1-1), 715 B BITRIE LR
thrh, MM BRBEEEAEEL S F1. F4. F6. F8. F10. Fl6, M MEA
FELA F1. F4. F9. Fll.

11 HHERERED. FUREOS5 PMRVENSATERANESER
Table 1-1 Binding of 4. fimigatus lysate glycoprotein and secreted glycoprotein to mouse anti-A.

JSumigatus monoclonal antibodies

Auso Ausso
PGS H i = 1 ih 2= RS kit i E
SWRELD REEEQ SRR REREA
Fl 2.591 2.379 F11 1.713 0.208
.F2 0.13 0.269 F12 0.097 0.168
F4 1.952 2.229 F13 0.119 0.19
F5 0.101 0.149 F14 0.137 0.229
F6 0.462 1672 F15 0.104 0.239
F8 0478 2.105 F16 0.493 2.049
F9 1.636 0.18 F17 0.122 0.185
F10 0.212 1.93 B 0.083 0.081

H: “B” ATAXME (FERAFRRED; “Ase” TEEIR{TE 450nm B AHRILEE.
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A F Ll L

3.4 Wi EREAVIRE S HEME G JIik it EE MiEE & R

3.4.1 [A]#E ELISA £

K% HE 1gG PriFihlHE (FHE (R £YMRHAWRAT) K
5 1gG PLRPEMEN 3 M BHREFMFE (a. by o TEMBERERATURE
17 (H)$E ELISA 45 S HERIE, RARESBEANLBREEIEATR. £ RER:
M EREEEA. 2WHEEASHE 1gG PLAKRNIFHE K BH MIEE 800 %
RBEEUNEEBRRNLEE, BH a ERHE 1600 FEMEABRBRNEES (B
1-5); BEFHEBBEANMNBLEMBEREENS 2 MEGEBEOECES — &R
BRI S

(URCEINERE O h R Ve 2 (g . 4 th 2 2247 2 bR
259 2.5+
] 0—""'*—"/_4/‘ = /——————*/‘
»
——
o 1.54 =] 1-57 y
2 3 i
< 104 // < 101 e
,/ e
0.5 0.5 S il
v
0.0 T T T T T 0.0 T T T T T
1:1600 1:800 1:400 1:200 1:100 1:1600 1:800 1:400 1:200 1:100
L5 4 ifi i 6 4 1Y
e b e HHh e lifa e XL
® G TiEH N o i ® G THEH A, e il

B 1-5 A EREE AR SEME 1gG TLIkr A Mg g & 15
Figure 1-5 Binding of 4. fimigatus glycoprotein antigens to anti-Aspergillus IgG positive serum
from human

3.4.2 BNk

AT e AR EN IR EGUE R, M B REREER . W E O 5 1gG FRH
P BRH a MIB 43kDa LA EH 4 MHBLE S %W (B 1-6A WiE 1. 2), 5&%&
c MiBEEAHARTE (B 1-6A K& 3. 4), WL 2 HERAMEBELE 1:600 Fkk
B, AL 1 1E 72-95kDa W, 1 a4 & & (B 1-6B 3KiE 5. 6).
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F-Hy MUEREQRROHNERER

kDa kDa

180 —
130 —

180 =—
130 —

95 ‘== Q5
T2 = s
55 —
T 55 —
43 — 48
S == 34 —
26 =— 26 = |
|
17 == 17 =—
. .
A B

B 16 SZELLE.: MiEHEOTURS HE IgG ik MEmE RERAMLBNE S
Figure 1-6 West-blot: Binding of A. fimigatus glycoprotein antigens to anti-Aspergillus IgG
positive serum from patients and healthy individuals

(1D HHEFEES LEENR 0.5pg/fl; (2) B#ERA: M REQ Marker; K& 1.
3.5, 7T AMMMERMEEGD, KiE 2. 4. 6. 8 NAWFEEA: (3) —hi: HRILE FF
R 600 %), ¥KiE 1. 2 NEHE 1gG PLARME B E a I, ki 3. 4 A% 1gG HrikM M
BH c iE, JKif 5-6,. 7-8 AEEAMIE; (3) —Hi: HRP-EHIA IgG (FHFE 5000 (%)

4. TR

BB 0 45 MR T RS AR R B A L F IR RIS B R
A, WEEFERRAEFEZMMGE TR, BREBFEMENESE. COPD
RX[EY REEFRETHEEN, BRHFEEY. BEEHFEYR. RA
SR RAE SRR R PIROE B R Rl B R R EER R,

IBER, EENTAY. RBEMET. BEEREENT ZRMA, 1A BEER
Wik AL, HE R, X LE 2 M Bl = S BURE X R B B R A S — D T R
FHEET 1A, CPA MIBFEEMIEIKL, E—E CPA RFBHR N IPA, LT ERF
51, CPA MlmARAEIR . RIEMB R ZRASEF R, BAHFE IR i

FIERBHTRE A E . HE R 0 FAEYFR NG CPA RAHEFH LN,
18



AL FE X

(BVER B SO BT 4 RE MR R, FEERAE, HATERRE M, ik
R ERAERSEMALVER ST CPA BEHT2MAA T ERTD). CRRB RS
WG, CPA BEWRERANEFRMEMEEN 56-81%, HIRE 2017 F
- ESCMID-ECMM- ERS Ex & 52 Mt BiR 12 W B 21ar, BIfESCRE MiRBE R
BRERATEFDEGE, BEBEREEHEMBRRX SR, TEEAN
CPA HISWiIkE, £ IRIEFFFHE BARGARR HI% IR & X B, (B E B 4 K AR
MERE, EHBOERN KA, REZKFBEFEN. EERMERZSK
BARMERE, HE£ERFHEFRIILE GM HUERN, B AExR, KNANMESE
ZHAAITE 1A K2H LB, TR RIRRY BN EREZROBETRE MK
TP ESIEEREIT: [19E GM HLERIIZE CPA F BURMEIUN 13.1%%), #
XA EMEERIARA PRIE GM JURR T M BURE SRS — iR,
(BRI S5 th & R PP IOE 2 1 X 5 I BREA .

HESERIZ B CPA 2P RFBIRIE. REEFREXHHL
WFER, EEEVTAENE CPA SRR BHANEEHRNAN thE
IgG PLAS MBI RDY, B LK RE ELISA W5, T8 — St
Ty B A IR M BRI T3 AT T IR, (BIX 7 MR 1
Ll CPA BIRERIBIRAZE L0657, 2017 4 ESCMID-ECMM- ERS BXA- 4l %2 7 gl
EReHEERREEEE Serion A7) . ¥EE Omega AT F1 Bio-Rad AR AL+
B I FHIRCR B & R A B TR A R B R 1 it 58 TG Pkt U X7 & A 45
RERMBRISUIEFES EILR, AT, EFENTAS, XL EHUEGR
JERT CPA W BURYE . BRMFEREER, MATER KRR,

AR50 F T HR A R 7S] & W i B HUR, 23T KM B Sk 4
%, EXRREAMMBRATHEREEOHRCREHRE GM BERUZ R
B, BIREERINELSH B EER B A E s BHUAA I 7. AE 0BT FUIREUE ih
FPEEN G ROEREN BB ENREINRAIE, S&ET HIMEFREIN
AT 2 MEEBREONE, RATEEARAREEY, LSRG SAENE—
4y, {AREIRBEE B IPiIRS &RAL.

M EEEKIES, MR RS AREK, BREAms, HiE
WL G ERARB MR LET T REE — &R ORI R . 2R

19



F—Hy MOTREARRGHNERER

&M EMBERBREEAMSWEERE AT SDS-PAGE BBk EE, B
BRYEIER, “HTE 150-250kDa A AA B AMUMBEOLAN, XRREHE
MR 5 U A PR AR EARS . B HETENIERBRARE
BESHUREOLEFHISNRS, WNBSWEESE SDS-PAGE 415
JETE 50-75kDa M RFFMFHELT, MERBREOTRRIELIFENY
R, B, ZEIFEEORSEREBELENINIIRFHIEERER—,
ZRTFRERRFENFEEARARASHNREE, TEEAREDREERTE
MBEES, AR AFESHHAHEHEREORT AR ENBEEORSTIRER
B, XURARGETERBHRANRLE S BB/ R ERENGE A —
BHREZ—.

A5 HIK A ELISA M WB R ERE T HMERBERED. 2UWEE
F 450 E R R TR RIRE S . BT ELISA KR, 2 Ml BREEAL
BERKRESHE TE5XRIHRHENARENEL RENEE S ML IE—,
SIEHBES TEFANES TRYA 0.078ug/ml, EE¥% 1gG MEAL X4
& 21t WB EHRAE, RATHEIEZ WESGS 2 MRS G & TINE
£ 43kDa bl F IS & %, BEFMNBENRATE N, XW#— Bl THA
Hl &R EBOHEMBENEEER S M WREEARREARNIUELS 608, XER
EH IR ES BEREER O EE AR LS BRI T, SR
ATRE R —HH ..

B ERBREEO SN UMEEORESTARANDE, X—4RESPRIME
HMEATENANEAZRTHEFESE TRIE, HHERFRBREOTIESES
F1. F4. F6. F8. F10. F16, M uWMEEREIFEL S F1. F4, FI. Fll.

ETREHMHH LR ENE M BENZHRRESHRERFEHELZ T
BHERDRIEHES CERAEERE, B5HBERLEFLETHHEME
kAT . XESHALTFKALEMMLIE 1gG FARNMEEN SRS
& M & RE M EE B EHTHREERIE, 2850 A& REMEHE
HUEREOASSUREOSHBRLEE NBEPNEGEIGE S RIF, REE
o4 e BRIk R B BRETUR I ST

F4h, GEEEERRE, MHERMREED. FWEEAS | HERAL

20



MEF4EE

T 72-95 kDa M BB MBEE, X 5R$EE ELISA A4 R 27T UUAE B EPIERT,
MHEX—4REERIERRSBRAE T EGEMBRFFEDE, SEREH
fE IVIG F R AL R, Lhb, XFREEAMLRE KBTS ST
MAREHEK, AHANEMBIRERNAAEEREAS L OEFRERERL
ERPURK AT 7 HE, SREAMERE R ML 3 K BT R KPP FER
KREFB, XA T — PR L H i Byl k Re, DA% EHRT
BHERE, FEBIRMRESF, XOoBEANEIER CPA BE.

BMEZ, XEOTRARIHETHHBENEREQSHWEER, X257
M B RAABUR S LW R £ KR R BTGB R HE 1gG FUEER
HMEWREHRE S, 88 CPA BHIUEF BB REIEREE RS
ARAL, RGBSR E KRR ELISA Sl A EE 7 &40,
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By MAERKAEELISABRRIKESES

B M ESUAMEE ELISA M & RES

AIHE R IR LN i B R R I &IR1E T Re 54 R 11
HESALE SRR ERBREES RS UREED, ARES B A B IR
ELISA Myt 5244 T BOb. |

BB R BT MBI AR EEREAREENEIAE, ZRBARE. 2
sEB 5T 5#. [A# ELISA EEAREANERATTE, S ZRTHE.
o 8 G AR B WA BT RFTHR 9. (B FE A58 4, X 1 ELISA
EHTRF AL ERERBAMEMN, HAKBFF. BROLERRMNIERR
MR ER MR+ BE.

Fitt, ARG ELTINE ELISA RAF L, MEHBREEEAR
SRR A ORI B R BRI ARERE S LR AT RE,
BEMAAN CPA BEMFERERAMBIATHEA, BIZRE T/ERMEHLE

(receiver operator characteristic curve, ROC #1£8), ik H B KEMEILER
N R, FETMRBYEMRERAERA TR RNERLHE IgG LN ]
BB HEAT LB S TR

1. #8l

1.1 i EHR

M EREEED. BHESWREERD: XRATKCEREES A NEHE
W AR LB TR BB RIRAL GERE D).

1.2 miE

1.2.1 #i% IgG PifkPAMENTE:. XEEBMBBRLAERE, BltRPRREFE
BEMFIR S B EREE IR MAEY S BELRE . B ERKEHRILERERE
REE, RAFRCRE)EDRERHERA T LK B IgG Huidm lAH R
ME A B 1gG PLiE RPN CRRIRE>120 AU/MmD.

122 BERANLFE: B HFERRKEFRIEREERIRME, 22022 F 10 A-
22



48

2022 4F 11 ARENLER 85 R AME.

123 CPA BEIME: METEMKERIERRBEHRMA, KIIE 2017 £
ESCMID-ECMM- ERS EX & il 7 i 1 B9 1112 W B B S B il S A HER 1

PNFRAE: (1) BHEMERES3 MR, A REmR. iPREM. g%
PR TE R G IR PRAEIR . (20 BFIESE: WM BmMaErLE. BE.
ZEHRAIMBEEERE, W #THETRERRE. EER. SEABS4EK.
BAES. ) REFIEE: OHE G RAKRNEMY; OFRIEE: MHELUR
HRELSERZ., EFRHHESEEE PCR IMEEHERFS:; OEXRE
ISR B7K. T RPRIES W BERHEA K, @mFE GM IR
JUFHE (GMI=1) X SEMEELEH (bronchoalveolar lavage fluid, BALF)
 GM HH KA GMI=0.8.

LW SENBESNGER (1D + () + 3) FHROZROK, 4%
JCPATAIZEE: LR (1) + (2) + (3) FHO@HDK, 43K CPA iz &
& .

Hegrbrde: (1) BEHARAERIEES:. O1 A ABESTREEEZREN
BIRETT: OFEFERAREREBERRITE 3 AU LE; @2 ARHRAEKRT 10 X
P A9 4h A I MR R D s @R AE B RGUSEE: @3 MHNRA T4
FIER B MR MHIFINETT: @#THREREHEEE: OBF RS M ek
BREGHEERR. (2) HRER EHRE AT REER.

7 ABE IR A ML Sl R 7 R R F BRI E B R A R e B A,
#AHES: 2021-KY-075-01.

1.3 FERF. #BM

FERAF: #E 1gG HARRFEWE B BB EMRERBERA
F]; HRP #RCHILER A 1gG. TMB EEI. 20%LL0 3¢ M7 7 5 BRBRR . #E&
MR (0.1%BSA-1xPBS ##)+ 0.25%BHE HE . 0.1%PBST. iR BHR
(0.05M BRERERZZW) . & 1EW (0.3M HaSOs BB . RFRIEFENE 4>
1.4, WEABCETTHEFELR 1.
FA: —IRME I EP BOE. 96 FLEREZGMALIR . SR IEEH L
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B9 MOETHRARAZEELISARRRENES

SRR, HEER. HERE. MEE. HETL. EREFELE
4 1.4, : ‘

1.4 FENEE

BiERE . REMEEON. BRI BiR i BTRF. BEKBR.
BABHSE. BRAT (B 8, REFERIREELE M 1.5.

2.
2.1 BEARYT SN IR L 75 Bh B2 1gG FiiE

ZRARS T 1.2 FraBIE AR ERITREERANNE, REE-20C,
K FM3E B FHRCRE) ERBR 48 IR A 5] 89 1 2 1gG Hriss U A &Ext vi5
PINBEARAIT B 1gG HuAAN AR, FEXKRPR.

(1) BERFRRE: AREARBER (RS W¥AN MERHRE 1000 5 (BIFE 1mIRS
BRI 1 FRIE): ) MERE: F—AREANTAXE, &KKn
A S AKFHRRHES . M AL BiES B. BEEFIAFN LT, 100p/f., 37C
IKABEE 1h: (3) iR KA IxBEERER 3K, SBE1K\TF1IK (D F
REE: IABIRHA RS, 100pV/4L, 37°CKEBFE 30min: (5 FHRYEAR: XK
B Ix BRBRIRLEAR 3 ¥R, Bk 1 3T 1 1k; (6) Bfa: AR (R6), 100pl/
L, BHEMA 15min; (7) ZIERA, EH: LM Sopl & 1B (R7) £1E
B, AR As B (8) TEITHE: HME IgG FilkREE LT,
Adso EAYPALEF, BRI, MELEIFNE, RIEFEHETESIEE
B 1gG HLEIRE .

2.2 M B A H ELISA 4 1 R LR R4 HIYID fHik

ERRFAME IgG AN BREEE a. b, c HIFEHTHERE,
WE 3 ERALBEERNR, HUAhESTARINIEE ELISA GRNIER
BORE . BEIRDUARRER.. FRMAEMRESET R, RARPRIEERE. 8
FH, GERFEXSHE 1gG FAMERNEE LESEBAMFE KRR FAE
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R E MVE R A B LA I R 28 2 1 .

HﬁAm%ﬂ%:%m%gﬁﬁﬁﬁe‘ﬁ%ﬁﬁeumwwﬁﬁﬁﬁw
R RAME 96 LR EZHEMILR L, S8IKE AN 1pg/ml. 0.5pg/ml. 0.2pg/ml.
0.1pg/ml, L 50ul, 4°CE R EF BB T, BFLIMN 0.25%B8 R 5 E FW& 300p1 ,
37°CHRES I 2h EF HHEARMT, EERT 10min, AEFEEATFHREF
T 4°C.

[El# ELISA WZHR. HRFNHKEEZEEMA, FAESHERRE Al
1EREAT 1:400. 1:600. 1:800. 1:1000 %k, SOul/FLRATHINRE, 37°C/KIBIEE 1h
J5s BL0.1%PBST %EtR 5 ¥R, T EIALL 20% 1L 3¢ 1375 {8 5 BE A B A A 5000
5. 3000 5 # HRP-EHTA 1gG, S0ul/FL, 37°C/KAHE 30min, 0.1%PBST ¥tk
8 WRAT, MA 50ul TMB EEBENE A 10min, HLEMA 50ul 0.3M HaSO4
KitRA, HERGET AsofE-

2.3 /A B A¥E ELISA # &k RSB &4 HIHE

BRI 2.2 XM BHUAKRIREE ELISA B RVERKRE. N nEHEE
BTV LR, RBBEITIARERE, P8 SR EhikRE ELISA &
Wik, MNHANK CPA BEILE. BRAMBZTHEN, L% ROC HiLk, RiE
#ZR TR (areaunder curve, AUC) K/MEERR LRI B Hifhk (73 ELISA A&
Wk R LIFAF, BEBEAFEFRATRILRER.

2.4 it ot

RIS RABEE (Awso), RTHEEEL KA Excel S HER#HITIC
EEMERE, F IBM SPSS Statistics 21 X H3E 1T 40247 46 ROC ik,
HEIA BB AL Ao EPIEURIE LRRERERAEMEREE, #1720
PRI, ARSI Z MR- B R KA Kappa 1%

Gt HEEAREN: AR AR, RIR/KAER a=0.05, S35
R 5 X )t v SR A 95 % AT 5 X 1A] .
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Foy MELTRKRAZEELISARRAZNES

3. &R

3.1 GINFEAGFAE

LR B 49 6 CPA BER 51 friiE (B3EF 13 MEE 35 4R HR
HAT T BWKAL, W 2 4 ME R mES ) ERE 3 K EL LD, 85 4K B ERER
FLRMERALBER. RABMMCEE 1gG PUARRLRTT &7 54 %t iR
4 A FER I B B8 1gG Pifk: 49 B CPA BEF, 10 HIBH MiEHE IoG Hilk
BRARRE (R2-D, 1 PIHKAFERENMBRLZ, KRISHRERIZH CPA
BE, KRIBPIAELES.

3+ 2-1 CPA BEMME 1gG HLEKRAER (FHULEFED

Table 2-1 Results of anti-Aspergillus 1gG antibody by commercial kit in patients with CPA

GM HiJR % IgG itk
kH  BE SRR GMI B (AUmI)
®ie  BEO S 2.545 217.29 *)
W BE 0 RHETE 122 223.00 )
5L BE O3 Fisgk. XREY K 2.449 65.71 )
a7 B 04 BREARE 0.885 67.59 ¢)
g2 B 05 XREE 2.188 67.91 )
B2 BE 06 B 1.779 14.79 G
Wiz *HE 07 1844 fi it 5 1.681 93.82 KX
$&i2 B3 08 COPD 3.786 54.02 6]
His =09 COPD 3.933 473.58 )
BEi2 B 10 XAEME 1.354 26.06 6]
%2 BE 1 XA E 1.902 18.17 G -
B2 BE 12 R R LT L 1.262 29.60 6]
5Ei2 B¥E 132  XSEE. COPD 1.396 24.63 )

B/F 13 XSEME. COPD - 23.55 8]
g2 B 14 XRE R 3313 51.29 )
Bz BE1S XREE 1.04 26.87 )
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HEFERIL

GM HiJR B IgG Hitk
eS| &5 E AR GMI WE (AUMD
5% | 16 s © 0.964 15.33 )
Wiz BEWT COPD. fiig#% 1.486 133.99 ™)
37> B 18 COPD 2.560 88.24 KX
37 B 19 COPD 1.656 13.43 )
52 BE 20 XAEY % 2.268 42.97 )
$Ei2 B 21 XREY K 4.841 64.94 0]
gis B 22 COPD 3.189 44.10 ©)
Hic B 23 XREY % 1.698 497.36 &S
B2 BE 24 B 1.236 27.97 Q)
52 B 25 COPD 3.846 34.59 6]
Wis BE 26 COPD 2.332 235.89 )
5L BE 27 COPD 2.04 27.51 )
5L BE 28 COPD 1.089 103.59 KK
512 BE 29 BT & 3.434 26.62 0]
52 B 30 COPD 1.066 32.07 )
Hie B 31 1814 i i B9 1.822 469.38 )
B2 B 32 fth 2B B il ¢ 3.909 67.75 ¢)
52 B 33 COPD 2.087 28.37 6]
BEis B 34 XREY kK 2.569 56.90 ¢)
Wi B 35a H AR 4.459 142.61 ®

B 35b IREEMR - 138.14 )
5L B 36 XA EMRE 3.515 15.51 6}
g1z B 37 B AR 4.84 14.69 O]
Wiz B 38 fili £ 44k 4214 367.71 e
B2 Bk 39 Fit e Fike 7.986 23.38 G
52 BE W ZRERE (6D 9.388 25.57 6]
5L B 4] COPD 1.026 67.94 )
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2345 M| &:gﬁ,ﬁu‘éﬂ#& ELISA %Rtk £ 893 5

GM iR % IgG Hifk
K5 WS HRHERR GMI WE (AUMmD
gz B 42 COPD 2.096 94.71 KX
W2 B 43 COPD 1.737 251.63 )
32 BE 44 i1 B R A ¢ 1.716 32.00 )
BB B 45 BB A i 5 2.069 54.28 -
Beis B 46 COPD 5122 29.95 Q)
324 B 47 P 22 B89 i 3K 5.015 15.99 6]
g2 B 48 i1 2 B b ¢ 2.098 40.80 )
BEi2 B 49 COPD 1.715 89.55 KX

E: “GMiRE” FKF Bio-Rad A7 1% GM BAMIAFE (Platelia Aspergillus Ag) H
B/, GMI AZEANER B HETERBHES, GMI=RERICHE E/M cut off FIEFLRL
FE{E, % GMI KT 058 “GM HLERMMEME", GMI 4K, BMBBRIHRKRE:
B8 1oG PUARIR BE O MRAE Hh 3 TG TUAMBIRAF A AR AE 5 6 th AORRAE H 2 %) B 2 1gG 4k
BMMTOLE RO EESL, “REK” MBERFEER, B LKREE 80-120 AU/ml 2

R RER: “COPD” NEMEEMMER: *BE 07 FRERELBEFL

EEBIRPANG 49 B CPA BEH, Ky BEEFEBEMEREEM,
36.7%H1 B3 COPD B3 (3K 2-2), M2 IgG HLA R Hl PH 4 2R 4 20.4%(10/49),
T GM LRI REIE 95.9%, 6 #l (122%) BEFEREFRPHEI HEH
BEAEK. 57, X&CPA BETAEE IFIXKEMERE, L1 FIHE IgG
A ENR, XEBEFEERZHCHTIUITRFEREST, —KEARE. &
761 B E BAR M E IgG FUARRR IR, BIE RS ERE b R RSt B R,
HAT TH XA

% 2-2 CPA BERIE

Table 2-2 Characteristics of patients with CPA -

N=49 n (%)
FER (B30 %, FHER67.27 %)
134

B 32 (65.3%) otk 17 (34.7%)
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A5 45 i

RGN
COPD 18 (36.7%) 4 R MRS % 4 (8.2%)
i fLE 14 (28.6%) BB 4 (8.2%)
BE FRIR 9 (18.4%) FHESE 4 (8.2%)
B IhEe R A 5 (10.2%) il ¥ 3 (6.1%)
i 4 i 9 (18.4%) R AR e B R G 3 (6.1%)
XRET K 6 (12.2%) XRE N 3 (6.1%)
ANy 6 (12.2%) fit e ek 2 (4.1%)
FFIhaeAR4 5 (10.2%> FliT 44k, 2 (4.1%)
EYEMT R 5 (10.2%) itk 22 1 (1.7%)

BB XN

(3% GM(GMI>1.0) 47 (95.9%) REFHMBEK 6 (12.2%)

% 1gG Pifs RE>120AU/ml)) 10 (20.4%)

3.2 i EUik 3 ELISA Bl ik R L5 4 0l P

KA oG AR R B BR BH a. by ¢ MIBEBHTHERBRN, FEit
WHEHBAREAMBEIERAWR, A8 ELISA SCI 440 R Qgk E R M iF
MBERTYIZEE (B2-D. 2875 HE IgG HAMHMERN SR a MIETE
AEREEHENHEMEREEEA. SIMERONBIERS, 8T Ao [EHH
= (B 2-1A. B), BFb. c W E5HEBHUBERESER (B2-1C-F), &
ERBAME S B, UMREEANLE S ERMLERBENS IR OMRER,
HAFRENBLE (B2-1G6, . BUARREELRKAE, Ee@EihE
HEBEEOPEEERE 0.5ugml, MBEEAFEAHEIKRE 0.2uyml, MiEHE
600 &I SL 50 Sk A EAT T — 174 .
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o3y MU ERAEZEELISARRERGES

MABNESEFaMBENEABER BHEBNMESEZFamENEAER
(HRP- ¥ AlgGH#E#F300015) (HRP- £ AlgGH #50001F)

® [ &£ 600 4 R £ FE800¢ £ % 3% §$100042 o BE 8120042 (Wl 173 (- ward 1B 80042 2= §E100042 O 2ER120012
R R

FEFEERES

HHBNESEHEOMBENEAWER MABMESEZbMBFENEAER
(HRP-F I AlgG##300012) (HRP- ¥4 A1gG# ##50001F)

f1 & & 7$600 & %% 1¥800f &% % #$1000f, o0& V5 1912001, = & #1600/ 1% iE #8001 o R EFR100012 2% 4E #12001
] - S
-1 -
=< < 1
5
ug/m g/mi 01ug/m uwg/m ug/ml| lug/mi

BHBAESESFOENEAER BAEBRESEEDENEAER
(HRP-¥# AIgGH #300015) (HRP- £ AlgG# #50001F)

s 5% i& 5600 £ FEFER00{E T R 45 §$100042 DRI $120042 I &% 6001 i &3 #8001 & $2100012 %% #$1200¢
- g
: 3,
5
1ug/m g/ml 0.1ug/mi| 1ug/mi 0.5ug/mi 0.2ug/mi 0.1ug/mi h lug/mi 0Swg/mi 0.2ug/mi O.lug/mi| 1ug/mi 0.5ug/m! 02ug/m! 0.1ug/m
EHEES HERITHEE FEGEESEET BEETREES
arAE gSERE
E F
BB ESRABRAONFNEABR BHBNFESREARRADFNEAHER
(HRP- ¥ AlgG#H#300018) (HRP- ¥4 A1gGEES50001F)
0 EE FEE00E %% F¥800(E O£ #2100012 (R4 7120012 5 §E60012 fRIEFES00E R R100042 R ER120002
- 3 g’
2 3
HEss Sa= = : 0 = e "
lug/mi 0.5ug/ml 02ug/m! 0.1ug/mi| lug/mi 0.5ug/mi 0.2ug/m! O0.1ug/m 0.2

RagRERE: GEY B

B 2-1 MiERRER. SUREHIKRE. HRP-EHA IgC HBERNVISIER
Figure 2-1 Preliminary selection of serum dilution ratio, antigen coating concentration, and goat

anti-human IgG antibody conjugated with HRP dilution ratio
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A e

3.3 mAMRHEHE SRR EE ELISA Rl vk R L5 R4 1R E

FH 3.2 IR ERSER KM, RBBARIUIRE, BT 4 MUl EHiikE
B ELISA foillth &, XHRFIZA (CPA &) Fxt A (BEAN) MiBHITR,
53] ROC #hk (& 2-2), WRIE AUC IEBEMARMAR . 2480 dh B 2 Wbt
JEEH A 0.2pg/ml, K BEFRHLE HRP-£ 41N I1gG FiFE 3000 fif @ 57 77 gt 17 Rl
i, B AUC K (¥ 2-3), iyo.szo'[o.szm 0.714] (P=0.014), Hfh=%h
JEN AUC BIESH#E . Bk, 8217 S ErE i B4 Ui & R
KA, B SRAMMES WHEEOENEEIUR, GHIREDN 0.2ug/ml, £F

I i FRRE 600 1%, BEARTLIA HRP-EHA IgG ke 3000 {ZHEITHE M .
ROChi:

T RS RFEER/S00008

RS RAEER/3000

Sy RS 2P EER /500065

- : HREIES 4B /3 000(8
087 l | S%ﬁ

ARl
|

T
oo 02 04 06 08

1-HSE
B 2-2 N [E) A & B B TR A Uk R 1) ROC 2%
Figure 2-2 ROC curves of different self-built anti~4. fumigatus antibody detection systems
E: M EREEEO SN 05pg/ml: MHME B EERA AN 0.2ug/ml; 3000 fF.
5000 f& A EgEARILE HRP-EHIA 1gG KRR E
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B3y MBELIKEEELISARRIK RG2S

SRABAMRN B 25 th B Hi AR RET ISWHE SR, ABREBAE
90.294, BT Agso BRI 0.127 B, F¢REHN 58.8%, RIEBUEHN 70.6%, K
ERERR SRS, ZEMERTSEN, HERKERMELESE, o
ROC ik FHAMBWEFTS MR RE . REUE (R 2-4) K Ao FIBNE
FO3 B, FFREN 96.5%, REBEAN 19.6%, 7E CPA B# ABEH R PE 4 2=
R 17.6% (9/51), BEANFHA 3 FIRRAME (3.5%).

% 2-3 RAEREB BT AR RH AUC

Table2-3 AUC of different self-built anti-4. fumigatus antibody detection systems

AFEHUR HRP-#41A IgG MR AUC [95%CI] FRAEIR P
W BREEERR 5000 f% 0.515[0.396,0.634]  0.061 0.772

(0.5ug/ml> 3000 ﬁ;c 0.548 [0.447,0.650]  0.052 0.345
HhE W EE 5000 & 0.497 [0.378,0.617]  0.061 0.961

(0.2pg/ml) 3000 1% 0.655 [0.559,0.750]  0.049 0.003

E: KIKAERR 0.05
# 2-4 RRANBRE G B i F 5Tkl RN EXT RS Bk Ee
Table2-3 Performance corresponding to different cut-off values on the optimal self-built anti-4.

JSumigatus antibody detection system

Agso BT {E 0.127* 0.149 0.203 0.300 0.436 0.499
YRE 58.8% 68.2 84.7% 96.5% 98.8% 100%
REE 70.6% 529 25.5% 19.6% 15.7% 13.7%

VE: 0.127 AL FIBEBR KL X LA Ao Bl E
3.4 L EBMEETARNKR SHE MU RFIER L

RAE A E IgG HARMRAFIE R CPA BAMEREAEARNS
R A2 ERBITILE, ROC HLZWE 2-3, AUC 4 0.455[0.348, 0.559], 5T
AFABRSHBEEBER (0.455vs. 0.655) (K 2-5).
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& 2-5 F ik 2 1gG HUAR R IR IR SRR 5 B2 th ESTERNE RH AUC B
Table2-5 The AUC of commercialized anti-4spergilius 1gG antibody detection kit and the optimal

self-built anti-4. fumigatus antibody detection system

BEEHLR AUC [95%CI) PR iR P
B 2SR BT Ik R 0.655 [0.559,0.750]  0.049  0.003
Fid L iE 1gG I RMRAFIAE  0.455[0.348,0.563]  0.055 0.382

E: KIIKAER 0.05

. ROCHhLE
Bl S g G NAx
: e | — RiBERBSSIE I E
0.8 [ 25
E; —
i3 i
0.4+ .
0.0 T T T T
oo 02 04 04 (s 1.0
1-$BE2E

B 2-3 A b B TgG AR IR SRR B B AR A U AR B B ROC #4k
Figure 2-3 The ROC curve obtained by using commercialized anti-4spergillus 1gG antibody
detection kit and the optimal self-built anti-4. fumigatus antibody detection system

WARAFNBARHE, FEREN 63.0%, REEN 39.3%, {E CPA HFAFHH
R BE % 21.6% (11/51), TEMERAH MR R 17.6% (15/85), HINER
20.0% (17/85) HIfEREA MIBR L R T F &M E MR X T . % F R 7
BT —BUERL (R 2-60, Bl BHT AR I 77 V2 7E 75 ) 4 o A I e — 2K
Kappa {64 0.752 (P<0.001), {E & Z4H ih F HUAK I & 2 7 8 R I35 o A9 R
FHME R EL (3.5% vs. 17.6%).
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F oy M ERAREZELISAHRARGE S

% 2-6 BRILERKRESHALME 16 RARNRAR SN —BHERE
Table2-6 Consistency test between the optimal self-built anti-4. fumigatus antibody detection

system and commercialized anti-Aspergillus 1gG antibody detection kit

Kappa 1 B PRHER IEE P
pogiihiz| 0.049 0.092 0.655 0.513
kN 0.752 0.117 5.411 <0.001

E: BIS/KAERL 0.05
4. itie

FE—E R R R B E A RS WERAY R R E
FREI A RBETTERNE T, S5 LREHRRE, RAKRM, Xt CPA &&
HEAT S W A A B 0 i B ik R BT SR R O R D A ol R S IS B R
H. b5 L, KFAHANNS HESLRATEEHEIBERT AN aEETTES
2R B B FRYP AL TR GM HiRE, XATREIR/RSIAS CPA BHE RN &
FEAE BT B G [ R o B M A O R A M WK, S B A
BECEVIMERE R O 5N K R R A BRSO FE AR (BSR4
BEOEAEDBERAGNOEHEIUR, ERREIBMSHER. A

EHRAER, HEH G PERN FHE) 7 CPA 2P KSR ENRR
FESY BIA 84.1%F01 89.6%P°), i MLiE GM Rl IBURE AL 13.43%>1, #Rifi, 7€
A, HECRREREER, RFAMALN CPA BE ABRHMEEMHENE
1 (20.4%), BURMEZE, T GM HERNIFHERFIEL 95.6%, 5HAMM AP HE
BMIBEAT, XEESAPFFHRPARERKIITE A B R R ER ARG X, 4
N B RIE D4 8 AT AT ISR B R B, IWAME R — B2
HAT T MABEGITHERE, FFERIMHRFIBT R OIRES, 2Z0E GM#i
JRRIA BTN ERPIAN T CPA G2 EE, X% ROC &M HFH
Mgt RiER— ERERNRIE.

TEE T[R4 ELISA FiEst TR BRI RETFRE, SHIEKNER
REEMN. LBREACHYERABRMETRNE G kK PFHITHALER
R, BEABGHENE IgG PUARME R T —MNERKAKPEE), %EF
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B

CPA HIIF R ANBENTRZE RS, FHFTRIN KR 0 HEEA M IS 1E Ax B
3.

T FA BB B ELISA R4 R R PS4 8 1eG Fifk
RO AR CPA B L % AR A L7 8025 42 ROC %%, KTLE BEf
R AUC LT RS 1gG FARIRRAR, A RERE Ao BT
{59 03 1, #REEAIA 96.5%. (B, TibfRHEMAMER ARGk RER
BIRAL N 1oG AR TR A, FEREAMRIFEH AL ERRLER, X%
R B AT, BRI, BRI b R X A A
RERETHEMBTME. FETNERY. BLSEENRNERRRELST R
B SR TR R ER ROV T M, S SN R R M B E TR
RO B RIS AT, ICRPECS SR B R Lt ST , (L T e L5 o 4
BYUEIIK TR,

EREFRA S, HBERGRIGRSNATEAES, T E@EAR.
BEREEROEK, B COPD REAEY KERREHNERIERERRN
R R, B R R B, 1R £ 5 L A B K T B
BERA, BXBEE—SOTRIER. Db, EREA KRNI IRR
MR, BEMRRE MBS, ERFER. M6 E A ST
RUSUERBSGKTRT A ER BB RNSE.

T RIRR R 3 AT X RBENEN, MEEBARE R &
i, DHUSHRIEYN OM RE5D/RERERE. ¥EESHTNRE, &
b, F—SH s S0 LB ElBRAARE CPA BE. CPA BRAR. K
R BB e A R S o 0 S W B AT AR
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=39 M ERABRLEGE RS RS

B A TR T A 2R e ERSL A PR

FERTP R IBT ST AP, WATHIE TR EREREGNIUREESTE, 7
FRME S WREEREOHREN T 28 CPA BERREBIFHAM B 5k
ELISA 8775, Z<H#B235F Fuks Xt 8 5L K d B PUEZEAT I PR BL A VAT o

CPA B AT HBH COPD. XAEY . XEMRE. MARFRMEMIBRR
BEAE, CPA BERIGRZIL. %@#ﬁﬂ&ﬁﬂ%%%%@%%ﬁ%&%%
REFEMRYNER . AERRLTEX . Bk, ZEIHARANT LB RR
IE#ERY COPD. XREY K XAEME S-S EMMIEAREE, SHE.
FRERE . PR BT E . MIESRAMXE LR E D H A
FRR G B H R AT R, RAENR & InR LIRS B 2 R B ETER
Wik ZAT LW LRI, FRARRLEE g6 FUEENEFERPHT

A5, BB ET RN BEBEARNERKENER, LR
FRER . FRKERAZIN, BENES CPA RAEAEE. CPA HBE Z I8 K 1H i
BEHBEKTFESR

1. %

L1 MR B IR

SR o 55 3 WAHE TR - SR TEK Z BRI 40 A et B 3 7 _E i P SR R Ak
(HERE I

1.2 My

1.2.1 1% IgG HufkPE 4 B F 7F a: 1E 0 B BB AR EREESRE
Mm%, REB M ERREE, bR+ HRFERFR S GEEEFIIRK
EYMERRETRERE, FREZHS 1.2

1.2.2 CPA BEMTE. BEAME: HEHTERMKFRILEREEHRME,

PERE WS 1.2,
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AR

1.2.3 CPA ERAFME: ARABMHBERIERLTES, AFEHFERKX
FIRT E R R RHR 4

AR BE 3R 8. BRESERNBHEEEEMER. 18
HXAER XUEY K. FRUEMAENL. FIEEMEE. BRMERY e
SRR E.

iR (1) BERHK. BREVEMERIER: (2) A AgiRTH 5.
RRERFERYENRTE: (3) K. ST EMAERR. XAER. T
BB SRS BEEMEBEK: (4) MiE GM RBBMAYE (GMI=1) &
BALF #* GM REA M GMI=0.8; (5) IfliE. BALF S8k FERE SEERRER
W PR

124 AT A RHBAMERENTE: A TFERKFHRIERQERHRE.

IGERRFAE: (1) FLHBLR S Zu. R EA PRERRERINE, 3
HILRRYERR, M ERRE: (2) RAMLEAMNRREDES.

FHRERERERE: (D B XEREERAR. FHRBERAZEER
P, HE ARSI (2) > 10X 100 BR<4 X 10%/L, fEERASE4H
ML (3) RERERE. IIl. 8% C REBEASBREBFENAE.

PREIESE (). ERRBERE 2 KU LBk IEHRRE &R aEE
HE. W HERE. RERE. 2BRE. KBTE. MREE0E. A%R
M. TR EEK.

JRIRFUEE (HE)D: (1) ZEFkIL. BEW. BALF. 4. HAZIRK
A b BRI TR EAE BB IR DA E SR R BAR A P R H SE A SR B . /R
JEFBERE. £EH. RERE. HIE. RRESBUOREREK: () EHK
M FEEFR U EREFHEHKE. FERERTFE: (3) MESMERIEEREE
RPN E: (4) SALURESR AR PCR Ml H U % WEUR
Hif.

MR IR+ R FRERERE+ED | TUR R FIEE.

HERRbRAE: HERRTERPBKIM. MI%WE. BALF. ). ARSI REEAR R
REFRAEEEH XU LEREBFF T RN EFEMEBREFEKNEE.

VE: ABFIUR A HME DR R E R R BRI E BRI R T R R B

37



FEs MAEHRARAKERGERE RIEH

#4ES: 2021-KY-075-01.
1.3 FERA. FH

EEREF: HRP HFCHWLFEFA 1gG. TMB R R, 20%LL ¥ 175 ] 52 58
PR B BER (0.1%BSA-1xPBS &R )+ 0.25%88 & H1 3 ¥ . 0.1% PBST.
HERPHE (0.05M BREREEEMB) . KW (0.3MHaSO4 ). RFUFIEE N
F—HD 14, BEERETERELESR L.

Febt: —IRMEZ G EP BAOE. 96 FLEEZMBMALIR . SR IeEa k.
SRR, BHEER. HERAE. MER. BETI. FEMREELE
4y 1.4,

1.4 FENSE

BIERGS . SEMEEON. HRHL. BRN. BTRF. BEKBH.
BAsRS. EXET (B 8RN GREGEBEREFERLSE 82 1.5).

2.
2.1 W R VPN BE A B WU A ARG

2.1.1 PSR

SRAES 1.2 X MBEHTHAMEE, RET-20C.

2.1.2 AR 8 2 EHiik a8 ELISA 4 R TR

KAAH AL Iy HENRUEEBRARIGR, BEWT:

ELISA #R&#1%&: KEmE S WEERL 0.05M KREZ M BRBEOEE
96 ILEE 2B MILR L, BB E AN 0.2ug/ml, FFL 50ul, 4 CEREFRIAT,
FILIA 0.25%B8 R [ 3 A 300ul , 37°CHUESR A 2h JBFH EHEAWET, ¥
BAF 10min, HEHERETEHRET 4°C.

i@# ELISA MESRE: ¥REFDNEKIEZELZH, ARKRBEREAL
BT 1:600 FREE, SOpUFLBEITINEE, 37°C/KBIEE 1h /&, PL 0.1%PBST ¥R

5K, T Ja I LA 20%11 2¢ 1 75 18 5 BE A B R A R 3000 £5 /9 HRP-£51 A IgG,
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FEFLEBE

50pl/FL, 37°CKIBHEHE 30min, 0.1%PBST P&tk 8 Yk/EHT, IO 50ul TMB &
éﬁﬁ%ﬂ@dmm,%%MAﬂM0ﬂ%mﬂh%iE@,W%ﬁ&ﬁmAm
.

2.1.3 R AR AL B B 1gG HLARR IR A AT A6 W

FELRISR:

(1) FEARE: ARSHER (RS) 4N MBEHRE 1000 4% (BIZE ImlRS
RPN 1l FFRIE): (2) MBS B—REANTEXR, Kikim
A SAKPRIBRAE S B AL FIES B MRIF AN, 100u/fL, 37C
KHIBE thy (3) Het: KA IxBBRRER 3 K, BRI KRBT 1K 4) F
WIEE . IMNEEFRHIA R3, 100pl/Fl, 37°C/KBHEE 30min; (5) BHR¥ER: X
F Ix PRdcyBHEIR 3 1K, |8 1 3BT 1 1K: (6) B MAKEWE (R6), 100ul/
Lo BEEE 15min; (7) KIERE. HEH: LM Sopl L1EH (RT) &b
B, ARG Ao fE: (8) EEITH: LIHE IgG FUARB AR,
Asso B RP RS, BRAFRECTE, MMEREIETRE, RBFERLTEANEAR
B 1eG FLBRE . '

2.2 JH i BB R Bl KR YR
BIEAEHS 2.1 WRRER, BT W REITEY .
2.3 HEER

ETHE ISP EEAMTE MRS R IR 2.1 FEMEERE, XHAAN
RIABFEAT A R (D) R ERAHT A Q) BERARERSA
N 19-45 B IFEHAER RER>45 & HPEER; G)BEEAN.CPA BREAE.
CPA 52 ABE. CPA W2 ABFHHITHLE.

2.4 Gt ot

KEBHRNERABREEE (Aso) MREERE, NiHEFEE, XH Excel
SHEUE S TIC S B HA/ER, H IBM SPSS Statistics 21 3T 83EH TS24

G TTEERRN: raRtHENRARMEE, BEKER «=0.05, 2%
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F=8y AR ERELREKRGERES RS

BIRTAS X RS HRA 9S% TS KA. SR B IEA A AR 225 M SR s
KE>100 i, K ¢ KRBT EAHT ANOVA) HHATA R LaL, RTEREISH
Giit vk, MBER R ES ARy EFER, RAES MG T Wilcoxon
BRI, MERAMRLNEERAEY (2 RIHTHE.

3. &R

3.1 YANBEARSFE

EERSTHFAN 49 B CPA BEEARBIA (51 pILiE, BE 13 MEE 35
FEAEBEHARLEAT T S YR, RN 2 frluvE Rt EaRE 3 KEL b)), e 1
Bl JWais B, 38 B NSEL BE (R 3-1). SLNES| CPA BRAB LK EMME.
HERRBRY B EILT 84 BIEAXTHRA: 60 Flvp s A B MR ERENIE
BRYEFNBEE (CPA HEAED), H 483%KE COPD £, 33.3%KEAXS
EMEESCRARREE RIS S EE, 133%REXAEY KES, X®E
FHME GM RN (GMI<0.8); AN BB B E s
3o Bl CRTRE. ERINEE. EEL 20, FHEALREE. RETH. &)
B 1B WERREERE 156 (WRTEAERE 44, KERAE. AHK
W& 3. BERE2 6, AREAKE. BHAE. EREE 16D

R 3-1 IANBRB IS

Table 3-1 Characteristics of the included population

SR el At WA HRAR

e CPA B 49 ®ie 11

gis 38
XA AR SREREEE 60
HitFhBEREREE 9
MHEEREEE 15

REA BEA 85 B 32

g i 53

19-45 % 67

>45 % 18

AES B FRBRRAMBEREIHAN R, ERX 85 FlfgRAMFKH
HHEBTUER NG RBT AN, EFBMN 32 41, LMk 53 6, #ERY

H: 67 fik 19-45 BAIEHLE, 18 Bih 45 Z UL EHPZE (F 3-1).
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H 2 ek X

3.2 B B HT AR I A 2R 8 R S HD A

KA EZNRREMEBEF ARG REESLNE G Pk
. W& CPA BE. CPA mfa NBE. HihFpEAER EE . MR R MF
BEATREH, BL 0.127 4 A450 ERIEKIE, FrRERN 32.1%, REEN 68.6%. LA
0.3 A9 Asso EHIBWHE, 157E N 83.3%, REBUEN 17.6%; FETH B EYEH
[ CPA ®fE NBEH, 20% (12/60) I AFAYE; 9 FIHAMARRMEE RS, 2
BRI A BH s 15 FIZHE R G B E MiEHh, 1 FIRIRSH Ao {E7E 0.3 BL L
T 7 Sk B 2 1eG FURRIHATIE R AUC A 0.450 [0.346, 0.554], $&iA5T
VLA BT, FrREN 63.0%, REEN 40.7%, 7EXT A MR N
.22.6% (19/84) (& 3-2).
% 32 BARE B R S5 S HE 1gG Pk TR & 10 ik gt bt
Table 3-1 Comparison of diagnostic performance between the optimal self-built system and

commercialized anti-Aspergillus 1gG antibody detection kit

OR/UEES 55 REE  WRARER
B B 8 s ESTR &R 83.3% 17.6% 17.8%
(LA 0.3 Jyil{E)
8 ft 4k B B TG B BRI & 63.0% 40.7% 22.6%

3.3 f@ R ML 0 ih B P A4 KT 50 4 EL R

SETAFEHER] . g R MIE R th B AR AT AR, K X
Rt e g Fml, SHEERANTY As {65 0.117[0.091, 0.142), ik
RN Asso 15 0.148[0.125, 0.172), FIAZ MEHGiH¥ER (P=0.027,
Wilcoxon 530 (B 3-1A); FHAFEARITFIT Ao fEN 0.140 [0.119, 0.161], H
ZHEHN 0.122[0.089, 0.156], RARASEBFGIH#ER (P=0.375, Wilcoxon i
58 (B 3-1C). {ERHBE SRR ST LE RSt iT e, EEBEAENEHZ
AR ARE G FRE X (B 3-1B).
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=39 AR ERARLRR R GRS AR

A 17 1 50 it A A it B 704 7K T 1 B A

A ) £ RN v 2 T g G i Ak T ) B A

0.6 300
r=0.027

. $

044 . = 0 T
- A ‘ -
0.2+ i o 1004 [54!
é ;:' =~y =

0

00 ] 1 'J‘IM 4 ]‘]"]
Wk ko e L
(n=32) (n=53) )

A B

A [ 5 % 1 e\ JA ith B B K T o AN TR £ 6 R RN ot B 1 G B AR KT (Y LL

300+

0.6
. %
044 , a = 200+
g 5

0.2 T l L’ 100- i
l:.l.:I = T &

0.0 1 T 0 T 11
9-45% >45% 19-45%  >45%
l(‘iljé’?l;, (1‘1:]:) (n=67)  (n=18)

C D

B 3-1 AEEA SR AT A ML & s E S KR AT 2 H
Figure 3-1 Grouping comparison of serum anti-Aspergillus antibody levels in healthy individuals
of different genders and ages
*: fathPEL, RERTEEN LS FENLTR, 2AREEMNMME (QL.
Q3); BPMMEME(TEL)=QI-1.5IQR (WAfIlEIE); RAWRE (Lil%)=Q3+1.5IQR;
C AHIE 1gG JUAHIREE, #4J9 AU/MmI

3.4 RN CPA SfE NBE R CPA B E M BHIAKF LLE

FHBME B EREITRN, WERIM 60 47 CPA =B AFMIEHI Bk
HIF{E AN 0.219 [0.168, 0.2701, 85 #nf@fE A MLiE KA Bh B B (P 3R iE
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FLFERL

0.136[0.119, 0.154], CPA 5Ei2 ABFI-F351E % 0.148[0.112, 0.183], CPA #ii2
NEBEHPIME M 0.552[0.325, 0.779]. 44T LRI RABOL B BE R
B AT &R, CPA M2 EFM BB FKTFYEESTHM 3 4
ABE (P<0.001, LSD-1 15, CPA Bi2E#H BB ST RA T 18 i 5 248 51 5%
R CPA EifsBE (P=0.028, LSD-r %), 7sh, ERARMNEBERBNLE
RBAT AT, CPA & e 35 1 M7 48 dh B P11 K & T R B4 (P=0.002,
LSD-t ¥5) (& 3-2).,

B R B AR RAE AN RN (3 b A B A it B P44 ) A4S0 4 L 1

20 i P<0.001 r<0.001
P=0.002
_—— P<0.001
1.5= 2
P=0.028
% 1.0+
A
0.5 & e
A A
= | — .
o = = _;
! . l : ]
A CPATGfa ABE  CPABEISERE  CPAMIL H %
(n=85) (n=60) (n=39) (n=12)
A
AR B FE i BieGHi ik GHE) kBRI A
1000 -
<
400+ P<0.001 P<o.001
E 600 . -
z P=0.003 mra
— 400+ | o
o
A, ¢ z |
200+ A © .
A ———

=1 T
e CPARIfEANEE  CPAREZIERT  CPARIZEH
(n=85) (n=60) (n=39) (n=12)

B

B 3-2 AREABHT B ESUEOKF IR
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B8 Al KRR E O KSR R

Figure 3-2 Comparison of levels of anti-Aspergillus antibody among different groups
FE: R, RETEEGFLEC BEOLETRE, SHRERENES M (QI.
Q3); B/PMEBE(TIA%)=Q1-151QR; BAMEHE (Li%%)=Q3+1.5I1QR; C HHME IgG
BRI EE, B4 AU/ml

4. itig

FERTPITER 2 BT T, BATHIE TR BREEE O EEATUR, X
Rt T WBEE R PUR S T2 CPA BB 5 1 B0 i A ih B2 P4 (A 4%
ELISA Bl 5%, 3 HAIPATH T B 824k R 3F CPA B35 FMB AR 10 45| /8
{8 CPA BR T /&H COPD. XEY K. XEME. MBS B EIR
B, WUUNGRRIL. B RIUR % TS5 3 7 MR 4 4 )
CPA . CPA RfEBE . HARMMER . ERE, FRM i BHARNE
R HMRNE TIRKSE, ABOTFFIT T EREIRKLER A0

AP, KRESRNAY, Ttk 82 KEH AR dR
TR M E 1gG SURRIIRAR G, 7 CPA BH AR R IR R 0h
0%k, XERABANBKEWE, EAREERIERN CPA BEEIRKE
R b WA, ARG CPA RS BERIT AWM, XEBNIER
PR PR I AR R R E R R . TH, AHRHMAN CPA BE
AR EA R G EZITH X UE R B, REAREEHEERMEF
RGBT, PAESRRRE /K.

&R A2 W R I AERT, B ATIRK & HREE R S oAb bR w e
2K FER, XUERAMARLHEFASNERNNERE. BREMA
CPA R fE NRFHILFEF HERR T BA M ih B RH M 7 & GM FLR IR P 83
{HiX & AR RATRE AL T IREN B R R EHE, MERBER— NI,
54, CPA il drr At s B R 512, BE RS, mihE. LHE. R,
R B A 5 R BRRAIREL, KBTI AE s BHAR I R AR %, R
AR ER B R EHEF EEN MRS TUR, SR HEE 52K CPA
B ME B i BT RS SE SPE T RE R, X TR R A B PRV A A ML
BATHRIC, TEMGK LRSI, JEEEmaE &8 Msh AT — DRI
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A4k

xR, B B i E DR R AR R I i BRI S AR R
AE (CPA ERAE) HIMIREER N 20% (12/60), % e B FhEp R R
RN TS AEME A EKRAKS, XEEREBATPANRE RE M
ESHRR, BB MRED, Ta Y2 R B R TRRBY. B,
s PRYGYT F BB T 68 S BUE th EHUAE R II KRB, X TR % /1 TR B4R
EIMREAREIBUEFREREE, WIKETHERART IVIG WFRER
ZFRERESE &M IER, WRERY, BR IVIG #iris B A AT ENEI
BAOBAKREMAIREERE AER, EXMRTFRESN EF LEPE
M BERARKTEER—EMNEM. VIG FE&F —EKPFHEIENF TR, &
RETEREEA R AEERVBIA 208, B3R IVIG MR B MBI
FhAE i B RS B R A ‘

ETHENEHBRARNE RS CPA SHMMREAR . WEHSHEKS|
RHBRRMEREES, ATFFRKERWN 9 PR ERBEFHRLEEPNAES 15
RFALS K EBRRESE, XPRELEHGERARNSEREREMBEY, B2
BEARERS], THAMEEASARXE S HHEEAN GRS E
X Yitk. AR BB S HREAHBWZ XD, FHEFERIMERX
4y CPA BHEMMEBRENRERMERL, AHATERATHERAREOHEN
B A B A A T RS AE K B MBIMERSY, (EREAN KA
B G R B 1 TR B B IR A BRI 5T

&2 LRTIR, ASH 5U SR F R AR ol B 23 wih W 2R 1 BT R AR i B BT & [R) B: ELISA
Bk RER B FIRKRERIR, BE—Wi2kE, FRERT, ERREMTER
%, MLFIAT IR S 1gG P RlAF &, S Wi RRIN L HIM
FEYE, S5 SR AR R ) R B LR (A 5 ELISA Kol 77 ik SR8 4 4t
fTit— i, FREEREERERIER.

Fhh, FEXHERABAT AR, R EA S EKIE R LR AR
REETHE B B S W ENTAK R T SRR (P=0.027), XTRS5L
HERGEM_FREEKETRISRER, EOHARY, B3R E. KEZSS
R, BESBESFNZRERMABRREME RSN HNARER, Lt
“FHEMEFHERT B (64% vs. 38%) B4, fEFEW £ RKEVFEEFH E &
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FE85 MEERELMNEZGERS ATH

WL, SRR AOEAR, TOE AIREIR S R 5 2 05 R BB RIE,

BEFREK, FRELY. BAEURTHEEA REFRIBX MK ERR
FER, BRTEZFRBRAFAKIAL EBRPMER, RATHEAXFHHBEL
BB M B e R AR BiIREREToEN, FHEAShEE
HHFBFGUZER, IERINHEURF, E5ELRENPAALER R
#, SER AT RHXE A E 1gG FARNRICER L, 13 £-40 3. 40 %
-60 & FIAZ RIHAFERREX ), XEW®RE, £REHE CPA ERERY
MIEL T, BRAFEREKIT M E 3 h B RK PR/, HERE
BEHFZENCERGHRTERZ, MRS FE i 5K T BRI .

BHFERY, MiE GM HiE/KFES COPD RUENME (acute exacerbation of
chronic obstructive pulmonary, AE-COPD) B@Eﬁﬁﬁﬁ%*ﬁ?’im], AR
HHERFRMY 1gG Fuk SMBEE EHMEXHRIEREEM RN EBEYD
RERRASRAERIE), XEHART, MihEHARNER T CPA HENRSH T
HFIVERISh, IETTRE S MEERM AT rdRMER, APt ERfArX—
fER#AT THISHRE. ABtAT, RINEA T BRE—EERA. CPA BREAE
R E B EE —EKFRE ESiE, E CPA 2 EE M MLEM i EHiEK
TREEZERT CPA SEZ AR, CPA BEARKERARN, 3#E, EEEER
HIRME R, CEREHEMMBR/FERER CPA HRAEEEAR, HM
HEEGAK R TREAN (P=0.002), X BERHIHA R K RE SR
i, BOfE AR KA MR, MERRR R MR A MR AR AR ARG AR LA L 75 R B B 4T
BT, HESA RN B R R AT — e TREM, EX
T VE A O 7R SEINIR N BB SLAE A .
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HEFEH L

ENEBEE5RE

I BEANGRERRETRE LNLKER, SENREEAERBILE
. BEHRE, Hit, & CPA MREREHRN AN 2H. EHKTRARIHE
REEEGNXE. FHEPERNN CPA BERFHMSHNE, 2 HRTHE
HEERN T ELER S RKTE, ARASEFRN CPA AEEERSH
MEER R B AR T E, FEFRARRENT:

LAEBELGNMR EERER EEPHETREREA. 2FUWBEEANR
B, X2 MENMEREANERSEMRNRS, XaREMSMTIRERA, 6
S&yuEthE L wEHA. DRIVERE RS, BE 1gG PN LE
- RREE.

2KABMBUEEOPERY T — R BT 0 i BHUA R &
R, ZBRTE CPA BENMERANFVISHATIEMER, AUC LT HEMILEEE IgG
HLRR AR & .

3ERA CPA BMEABABELEHNMEMAREE . AERJAFMLEBEN
Xt RRAAHEAT IS REEATEA B, SR P A0 o 28 43 WA 28 9 R S ) B DM b 25 i )
ELISA KA REHMER . AHBREBE PRERERET, FRERTRSLE
& oG HiAmAN &, B —EHNARR, REER—PERLRF M43
FTRACKI Y E

4. CPA HZBEWMBERMERAKTFEZEST CPA S AR, CPA &R
ABERAERAEE: dE CPA ABH, ZMERABELETHGBEIAKTES
BTEE, PEERRASTHERRALAUAEFTHEER: N TEEKEH
B EE RN CPA WA, HIEMRBERAKEETERAR.

K ABAEFT —EALE, BYrEMERARNGERRABERE, BIRKRT
WA AR ER D, IR —PHTERFFRUAITE, ERNFEERE
=R EXX AT M IS UL S50, ABFFOCR A MRSt 4T 7 48l
BHARIGR QT RMSEHE M, TP E B T MR e i F A
AR

BTS2, FHARRRARREMESWREEOREESRIEMEN
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X EBHERE

B ERETREISE CPA M5, JF—S TR RIRARIT R4
THE. R, EFREE AR, SAREIEERN CPA BASE
MEES B TEETREAR, ERBBIASERHI. EERTHEN
BEH— ST,
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25. BEALGSREY: BKEFEAEHNETHRESR (KEBEEAEH
7D MR RS EADE) MEPEE L 30min, HRKIEE
JEZJGIIA 1ml 1xloading buffer, 433 4% EP & 25u, fR#FT-80°C,
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ABPA allergic bronchopulmonary aspergillosis AN X B E R
AE-COPD acute exacerbation of chronic obstructive EHtEEERARSEME
pulmonary
AP ammonium persulfate TR
ATCC American type culture collection XEBERRR TG
AUC area under curve 4 T AR
BALF broncho-alveolar lavage fluid XA E R
BCA bicinchoninic acid assay RU4E BRI ML
BSA bovine serum albumin 4 mERERB
°C celsius degree BRKE
COPD chronic obstructive pulmonary disease 8 14 BB 22 Fl
.CPA chronic pulmony aspergillosis 1814 th B
d day X
ELISA enzyme-linked immunosorbent assay Bl BX S R B A%
GM galactomannan FAHERE
h hour iy
HRP horseradish peroxidase B EADEs
Hz hertz 733
1A invasive aspergillosis REHEMER
IFA indirect immunofluorescence EIE:30 R v
IFD invasive fungal disease REMAEER
IeG immunoglobin G %EREH G
IgM immunoglobin M HEREE M
IPA invasive pulmonary aspergillosis BRMI SR
IQR interquartile range Y4 iz (8] BE
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M molecules per liter EEREgFt
mA milli ampere BER
mg milligram B
min minute &
ml milliliter =t
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nm nanometer gk
PBS phosphate buffered saline BERIEZ R
PVDF polyvinylidene difluoride RR_—A &
PAMPs pathogen-associated molecular patterns R RS FER
ROC Hik receiver operator characteristic curve ZikE TR f R
rpm revolutions per minute ¥aEa
. SDS sodium dodecyl sulfate T ZRETRA
SDS-PAGE sodium salt-polyacrylamide TR TR 475 T o S EL K
gel electrophoresis
TBS tris-buffered saline solution TBS &M
TMB TMB color liquid TMB EfBR&
ng microgram 82
ul microliter Wt
pum micrometer K
\Y volt 7N
WB western blot GIZ N
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