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Abstract: Objective

preliminarily explore its clinical application value. Methods

To establish a probe real-time polymerase chain reaction(PCR) method for aspergillus fumigatus and to
The special genome sequence of aspergillus fumigatus served as the tar-
get for designing corresponding primers and probe and establishing the PCR reaction system. This method was preliminarily applied
in the detection of clinical sputum and plasma samples for verifying its detection performance. Results The established real time
PCR method for aspergillus fumigatus had good sensitivity and specificity. The method showed good effect in detecting the clinical
sputum and plasma samples. Conclusion The established fluorescence probe real-time PCR method for aspergillus fumigatus has

good effect in preliminary application of clinical sputum and plasma sample detection. But its practical clinical value still needs to be

verified by a larger sample.

Key words: aspergillus fumigatus;

4K 52 HE 2B CIFD) B EOE 4058 5 K F L TFD g
LRI AT U 4 A BUR 9 Bk R T T
TFID 2 65 5 06 0 A AR 0 G - 1455 059550 5 0 0 2
HE IS 51245 7 077 {5 B 57 5 TED 016 DK 12 197 4 55 0
FIRIRIE . AEAER B2 5T A % 0 R A
114 TFD 52 K0 52 L5 7 20 00 72k 2% B A
7 L AP BT TR 668 P A (1 AR 1
H T A S T SYBR i 5 6 45 6 121 (PCRO R
35 Lot T R A e 46 45 ) DNA L
ST U R 05 I 06 3% P 2 50 L
i B 5 4 S PR K 5% HE 17 3 1 4 34 0y
7 AE B 120 TR AR R (03 B 4 A S 4
90 1A R 4 O 1L S 2 P R T T T 05
SEHE PCR KW UK 3R I 4 HE 1A 16 Db A 0 1 0 78 T R
U AR B T
W ERE
L1 —MYERE IS5 o 9 160 S A A 0
194 (L8 A 4 9 56 %8 %21 [ 6 0 4 B B 40 51 E4 0
W D LD 206 56 5 082606 112 00 A 7 B0
L2 BB SRR KR
1.3 FUBSEPI 41 DNA SEIC FLUA T BT S5

probe real-time PCR method;

clinical use

1.3.1 JAgh B sm PCR &I J7 2 CREN O WS FERi
S T 7 9 SYBBR Y kL vk 52 i PCR A i & R 19 Jik il 22
RS RS R0 A R RS B U R, HAR RS O 5
FAM-GCA AGG CGA TTT ATC TCA CCA CT-3' TARMA,
PCR # #4454/ :50 C,2 min; 94 C WA 3 min; 94 CASPE
10 5,55 CiB K IEA 45 s, 2 40 ANFE I, 9 4 & 50 v Bo iy
PMD19-T [ 2 414 , il 48 6 B2 Wk S A A B0 TF 3% 7 3% 1 A
W 2 B () Ao B0 AR S e L AR R A [ i

1.3.2 JEih &S PCR A F I RARAS iR LLBT B 57
K 2 52 PCR A4S 194 11k E I PR /8 8 b5 A< i1 112 441 1l
HhrA DNA, I 26 5 UE F s R FE AN 4 HL 45 2R 5 Z i
i8] PCR A 45 3 (I 388 72 W 7 43 A ) i A7 LG A ) s 0 iy
FERE S0 PCR 4 DU BH 1 A AR A 3% 28 T A9 TR (i)
AR 2 | I 38 5 A HE B R A 5] A B A B 6 BT
B bRA B i#547 N GAPDH ZE PR fa U

2 % ES

2.1 JHh A LA PCR LMK M PERE  PCR P34 Hh 4 R 47,
P Ml 4R B RHR S —3.293 921, iR BE 2 46. 210 117,41 K R 4K
7 0.994 966, $ 7N A OC M R AF . AT LA S5 0 SR AR BEOK 4k
PRSI Y LAY EBR Sy 10° copy/mL, R FRA 107 copy/mL, $&/R
o W0 2R AR AR s DA IR A il 55 R R 41 DNA AT 34 B, R L

x EEWMB: LW DAEMITHNAETZERSHTFETHE (20154Y0141); il 4T K B2 AR % A B R4 H (2015MHZ003;
2016MHZ01) ; BT BI4T X TAE M RIAEE Z 5L 540 H (2014MW13).,

1EE ® 5t

EIT A LN BN R 512 W 5T

& BiR{EE . E-mail : gjcao@foxmail. com,



+ 3392 - E Rl E¥ 4% 2016 4 12 A % 37 %% 24 # Int J Lab Med,December. 2016, Vol. 37,No. 24

EFE S Y 8 R G R R R SR
2.2 Ml A SEA PCR 3L I BR800 7 194 i B 2%
FrAc DNA HAL 8 176 i) 8 Bk 38 BH A bR A%, 2 4 K8 i 25 BH 1 A
A%, 16 ) B AR A . 22 1% 0 il B IR B VR SC it PCR kA, 2 )
PHAE AR A 2 g i oAb 192 Bl bR A B R B 38 i 5 R 5
JRAC A PCR B4 R — B4 00, BRI 3C56 iz iy
2 R I 53 A E VR SRR Y R 10096 5 B BE RS ML AR ik 112 )
I AR A A5 8 2 (i) A ol 25 1 R At ST 0 0 ot R A ik
fh PCR 3 1647 K 0 Bsf» 387 0 LUK 5 17 2ot 110 491 b 4 U] 6
PR3, [ A 0 B T A 57 B T v B R R PEBE .
i 25 PH AR AR 1) PCR F= 826 00 1 00 40 17 5 51 5 PCR 45 1t
— 5. DL EW S ARAR B H AT T AN GAPDH & R, §
2R R A, R TR bR AR v TG W B4 B 8 R AT R A A
3 i e

LU 2 R 4 0 B0 T L X B g5 ) TE B 9 N BE — IS S 3
5> SR S LA AL T G B Z Uk S i AT RE S S 8 IFD #9 &
AT, DRI I PR g K 2 AN S B R 0 IFD 1
0 1 AE B MR R A A 0 AR G i 0 LT, R 4ROk L IFD Y &
R R R F T B BH B0 B R AT 2 7R S AR
5T, T IFD JGHE 52 Y I BRAE IR R AE . B2 5 bl L Rb
PRI o S B I T, R 12 R ERE LR B A %
B 52 50 5 L ARG vk R T 8 AR R R S R A I TR A TE B
IFD [ SC 50 =R A IR 12 3 5, AN BETH 2 MW IR 75 R 1 T 17
Z8 1 FLURR G X B L B 1 IR s DU i 24 9 15 O R e T
JEAE RIT N RN £ K B R AR AR AL S W AR T —
BRI R T AR R M 2 =0 RS R i iR 9T
HCE TR B e EE L RN . BARIEAE R IFD 2 Wi B AR R
W7 3E 25 BT AL B B TR 25 4 S T 1 (R TFD & R A 2 I
kN

G R I 7 2 AN P S R 4 VB R LG SR A GML SE B
AP R HAR AL ZU B K AT O TFD 18 8 Y 4 B o (H
FHATE— BRI 05H h AR b k Z 508 H T2, teah .
9 JIL 2 AR At R R IS L AR R A PR M % A T S il
BGPTSR W AT AR T2 0. 7840 F)
FHBLAC e b 9 46 36 T B o0 5 g T 2 A U0 2 55 FR 0092 W 6, 0
AR BB AT R K - 04 P % T L B AN K B 2 S K IFD
B2 % A BT PCR & AT T — R 5105, H i 2
15T 3Kt ABARAFAE R 22 19 3, U 9 2 R AR 4L , B b 45
— (Vb o, A BB 355 v B G A S A el A RE A g o
FRAR (75 Y 2, 56T PCR $ARFE TFD S 30146 I 5 A 7 1 »
BB NRIZTT R AR MR 2 R e A
B2 FH WA YRE ST KT RN EE AR, M) L% ik
TR BUBLIG RS . A PR AL 09 TF 58 32 W 22 R A T 7 3k X
ML AT AR B IFD (1932 W A B A (60 L G HE 2 PCR
B K AR R B RR AN EE A M (E . AR
WAL A AT A A S B ST T BT X A il A A SZ B PCR A
T 96 CHRET IR A% S 56 3 72 v B 1 X BR b A 15 5 T A A4S 4%
1+ 1009 bl 47 e B WS 45, A R0 8 TRV e T 5 B30 1 B 1k 285
RSB . 5 SETT TS (98 G YR A L BREN T B T
B4 5 B A R TR R IR B 4 . 538 A PCR A AR HE
S PCR A AT RSt B0 fin o 0 04 2 22, 7T A I R X2 B 1Y
TR 05 M B R ARG N B A B R B LI T ) A B s S
H 52 PCR LY 1 58 WG 25 R4y Al 72 v o 76 JF S 481, K
KEEAL T 52562 PCR "1 7= W05 Y H 44 10 & A4 36, 1Z 05 ¥k AL
7 B B PR N BT R LR AR 2 Ak A T BT 3 SE R SE B PCR
= FUBE T T 0 ot 2 A A R o L ) SR A T AR O 3 IR R

JEAL M R S REROR . B AT IR PR 862 TFD B9 5 ik
Xl PR SR ey B SR I L L R, B
W12 W ME; 5 0 RY SC 30 S K I 5 WA AR EE . PCR % B T i
BRI R A L AR TFD B 5 % B B B i AL 3. PCR 5 A
By F 52 W 6T W1 R o BUR » B A0 A S a6
PUAEZMA . AUTOA N KRR A R W S 2P ik
L 200 i T I e A R 2 T L R L B B 22 400 i BE 1) A A
PR KRR 28 5 S ECIFD (& A . Besbh . i B w259
b R X 28 A AN RSB R LAY A A B 8 0 T T 24 5 8 o R T
B AN S LA 5 5|l BR R OP S TR AR R i — ol DI 2 o
B TED IR 5 O I DR B9 2 Wi FG T 52 AR L B
B o TAY I N T IFD BRI . A B T 32
TED 12 Wi K T o AT 5 B30 AR o 47 R BLBE L £ o
R I R S 38 AT B IE

S ik

[1] Pluhacek T,Petrik M, Luptakova D,et al. Aspergillus in-
fection monitored by multimodal imaging in a rat model
[J]. Proteomics,2016,16(11/12):1785-1792.

[2] Pappas PG. Invasive candidiasis[ J ]. Infect Dis Clin North
Am,2006,20(3) :485-506.

[3] Mabbott S, Thompson D, Sirimuthu N, et al. From synthetic
DNA to PCR product: detection of fungal infections using
SERS[ J]. Faraday Discuss,2016,231(4739) :699-704.

(4] W EHE BT, X B, 5. @ PCR 32 78 58 b5 A 201 A
R R N LT, [ Br R 36 B5 2% Ak 7. 2012, 33 (13)
1635-1636.

(5] & EEIWEIF. 0. 5. i 8 ik PCR & 7 & /9
LT ] [ BRAS g R 2 Ak . 2014, 35(6) : 731-732.

(6] WEA. KA, ZIE0K, 5. LW FE K4 DNA 13 BURN
WA TE PCR J5 ik i @ 52 [T, K 5 PR 2%, 2011, 26 (11)
773-778.

[7] Imbert S,Bresler P,Boissonnas A,et al. Calcineurin inhib-
itors impair neutrophil activity against Aspergillus fumig-
atus in allogeneic hematopoietic stem cell transplant recip-
ients[J]. ] Allergy Clin Immunol,2016,138(3) :860-868.

(8] IHWI4R. 2205 ML, 45 12 28 1 20 R s S8 A g T 2 4 U A
FER R L) ). BEAER %7 2015, 14(13) . 239-242.

[9] Pemadn J,Quindos G. Current aspects of invasive diseases
caused by Candida and other yeast fungi[ J]. Rev Iberoam
Micol,2016,33(3) :133-139.

[10] Z=e0], ph T30 , 5 BH L 45 B AR AR 28 Mk 20 R 14 I IR
LA AT ). A AR R 2 44 7 2015, 34(3) : 270-273.

C11] EIWeRE LM SRS, 55 1= 28 200 S 8 00 97 3R w5 1
e L], AL Yk J: 35,2015, 33(4) 1 250-252.

[12] T EEE, RHER,F. iR REREEER
PO AR LD o 2B BE 2 . 2014, 34.(6) : 544-549.

[13] Powers-Fletcher MV, Hanson KE. Nonculture Diagnos-
tics in Fungal Disease[ J]. Infect Dis Clin North Am,
2016,30(1) :37-49.

L14] 90T, BB X R B (= 22 Mk EA W i B % [T . A
PR .2015,54(10) : 831-833.

L15] B )R 3C 1R 3838 . (R B VE B AW M 3R 3 9% L 30 22 12 W Oy ik
()0, P AER B PR 2 2% 3, 2014,37(10) . 721-724,

CWicf B 391:2016-09-10 &[] H 191 2016-10-28)



