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Detection of the pathogenic fungi from the puncture fluid by sequencing the ITS region
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Abstract; Objective To explore the value of sequencing internal transcribed spacer (ITS) in identification of pathogenic fungi

The specificities and sensitivities of primers(ITS1/ITS4 and ITS3/1TS4) were validated

by using 14 kinds of bacteria,4 kinds of fungi and human DNA. 90 cases of clinical patients with suspected fungal infections were

species from the puncture fluid. Methods

enrolled. 10 mL puncture drainage {luid was collected from each patient,and 8 mL in which was cultured and the rest 2 ml. was
used for DNA extraction and PCR detection with ITS1/ITS4 and ITS3/1TS4 as primers. The positive PCR products were compared
with BLAST ,and the results were analyzed statistically. Results
of fungi were positive. The lowest detectable limits of ITS1/ITS4 and ITS3/ITS4 were 10° CFU/mL and 10* CFU/mL,respective-
ly. Of the 90 cases of puncture drainage fluid samples, the cultivation positive rate was 4. 44% (4/90), PCR positive rate was
12.22%(11/90) sand the difference was statistically significant(P<Z0. 05). Conclusion 1TS1/ITS4 and ITS3/1TS4 are well in spe-
cificity , but sensitivity of ITS3/ITS4 is higher than ITS1/ITS4. ITS region sequencing will become a quick method of detecting fun-

PCR products of bacteria and human DNA were negative, which

gal infection in the puncture fluid.
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1.2 ¥k

1.2.1 ARASHISRAE 7648 T4 AR T o T — b o ol i
SRZE I IR LA ER S WK 10 mL % 2 mL 7 A EDTA-K, i ¥
BRI 8 mL A MBS SN AT B R # KSR SR A
ANSME M 2 mL, EA EDTA-K, Hi#EEE . LB AR A 4 C
KEE TP

1.2.2 FRASTALFE  FHUEEE T 0 51 3 AR A ENR 5T, K
1 mLJA 2 mL KE EP &9 .M A 1 mL 10 mmol/L Tris-
HCI(pHS. 0) 743 Ei {81 1€ ~J . 14 000 r/min &[> 5 min, 7 1§
WLULEY T —40 CRURRAE, L& IR DNA Z A1,

1.2.3  ARA b ELE JE R 41 DNA (942 5L A1 100 pL 10
mmol/L Tris-HCI(pHS8. 0) 5% v ik & & 2 WAk 2 () AR A, i A
20 pL %5 BERE (10 U/pl, JIIRE 28 W 4TI 59,37 C KA 30
min J5 W I QTAamp Blood DNA Mini Kit( QIAGEN, Cat. No.
51106) 42 B, B AF 2 PR 42 U Sl 45 .

1.2.4 OB AT Y PCR MRS M 5058 B 20 i@
B 45 M8 Lott 2218 #£31 ITS1(F) . 3-TCC GTA GGT GAA
CCT GCG G-5";ITS3(F) :3'-GCA TCG ATG AAG AAC GCA
GC-5';ITS4(R) : 3'-TCC TCC GCT TAT TGA TAT GC-5',
25 uL. PCR JZ Bi #& & i 4% : 10 X Buffer 2. 5 L, MgCl, (25
mmol/L) 2. 0 L, dNTP(2. 5 mmol/L)2. 0 uL, F{iE5I % (5
pmol/1)0.5 L, Fi#iE8I# (5 pmol/L) 0.5 pL, Taq fii (5 U/
p1)0. 15 pL B DNA 2 oL, K #E 4K 15. 35 pl, PCR X
WA TS PE 94 'C 5 min; 284 94 C 30 s,iB 2k 55 C 30 s,
FEAR 72 C 40 s,3L 35 MERH ;&G &M 72 'C 7 min, PCR j=
W 2 0 B N B U5 e TROAS T, L PR LR Ry 6 V/em, L K B ]
Jo 1 h, R AL 24 (EB) Y i 20 min, 76 5 KR 0 4 R 5
IRARAE .

1.2.5 HISBERMEBM b TR E R E H 5% PCR 1Y)
BE AT 1 & K AL (L 3X10° CFU/mL) By H {4 & 2k
BB 100 pL A 200 pL 4gizk, 7 5] 2y 10° CFU/mL [ 5§
W ARG HEAT 1+ 10 A5 AR BE L HL 107 .10° 107 3 AT B B2 1 T
WIRAT IR B M, AT BB 3 AT AR, B AT AR iRk 100
pl,37 CHi3E 48 h JGHHEOA ¥5 18 T 3 A F AR 1 1 3 1 % 4K
YR &2 8. FIULH DNA PCR 1k & & & 1EF L.
1.2.6 EF@EM54 PCR =#ryF W H QlAquick PCR
Purification Kit 4fifk PCR /=¥, 20 pL Ml ¥ PCR Jz hi & &1
¥ KW 28 F K 13.5 pl, 5 X BigDye Seq Buffer 3. 5 uL,
2.5XBigDye 1 L, 754 ITS4(3. 2 pmol/pl)1 pL, 4lifk
PCR =4 1 pL, RV &M BiZE M 96 C 1 min; 25 96 C 10
$,iB K 50 'C 5 s, f&Af1 60 'C 4 min, 3t 25 NMFFR. WP =Y 4%
Edge Bio il & glifk , SR J5 7E PCRAX FAEHE, &85 :95 C 4
min,4 C 4 min, fA ABI 3500x1 3 K4 #r A 3: 470 5

1.2.7 WFgs R et &Rl http://www. ncbi. nlm. nih.
gov/blast/Blast. cgi, $§ Wl J¥ 45 2L 5 NCBI # B £ 3% /& ik 17
BLAST %,

1.3 GEil2=ab# W SPSS17. 0 #E 47 8 43 M » R e Xt
VU A% 2 BT o® RS I X B 55 0k R0 R vk 0 BE M SR BEAT LB
P<0.05 HZERAHIT¥E X,
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2.1 HE#EM5I Y PCR F R 4 M ERN DNA £5|49)
ITS1/ITS4 Fil ITS3/1TS4 ¥ 3% J5 34 7= 4k B — %7 . 4 5 DNA
FRICH (100 bp DNA Ladder) Bt , 7 9 /N 130300 40 4% & i
14 Fhan s K N2 F W 4 DNA 2 PCR J5 L AT ] & . W A
1~2,

2.2 HRGE MG PCR BUEHE 514 TTS1/TTSE B A
B M 10° CFU/mL,1TS3/1TS4 f ke i BR % 10° CFU/mL, i
E3~4.

bp.
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: 3 gssszsd

M:DNA FRic#): 1 F OGS IREN s 2 0 R 3 R &R 5 4
T R 35 B2 AN BT B 5 6 77 TR B A 5 7 BRI AT 5 8 FE A
P ST R BT 5 9« il 9 ST B A T 5 102 & S AR I AT I 5 11 G B (Al 7 3R
TR 12 2 BOH A RR1AT 5 13 0% I A0 45 BR AT 5 14« A8 2 BRTAT 5 15 DR i BR
B s 16 JEMBRER s 17 K 2 Ay 15 18- A SR (B0 MO 1 19 AR SE PRI 4
DNA;20:PCR BH T e .
1 514 ITS1/1TS4 i@ AR 4 R

bp M1 2 3 4 5 6 7 B 9 10 11 12 13 M 15 16 17 18 19 2

1500

¥ g sgEaed

100

M:DNA FRICH ;1 0 Bk 5 2. B QPR 3. MRS TR I 4.
e BRI 5 BB R BT 6 P BR VLI : T WA BT : 8. W &
A SR R 5 9 I 4 SE AR 1T B 5 10 5 S AR T AT I s 11 4 94 €038 7 Bk
VA5 122 3% B2 A 4G BR A 5 13« % I 46 78 BR 7T 5 14« A 45 BR A5 15 BR i 2K
B 16 M BR 5 17 O W 38 755 15 18 A 4 (B0 0 MR 375 19 N LR 40
DNA;20:PCR FH %} 1,
& 2 3|4 ITS3/1TS4 i F 146 i 45

600
500

300
200
100
M:DNA ##ic#;1: 108 CFU/mL;2:107 CFU/mL; 310 CFU/
mL;4:10° CFU/mL;5:10* CFU/mL;6:10° CFU/mL; 7. 102 CFU/
mL;8:10 CFU/mL,
3 B4 ITSL/ITSY R EE R

100
M: DNA #3328 ¥ 1: 108 CFU/mL;2: 107 CFU/mL; 3;10% CFU/
mL;4:10° CFU/mL; 5. 10" CFU/mL;6.10° CFU/mL; 7. 10> CFU/
ml;8:10 CFU/mL,
B 4 514 ITS3/1TS4 R &R

2.3 HREEAGIY PCRAGIIG RbrA WL 5~6.,

2.4 PSR 11 Bk PCR R I FRAR A 22 00 77 39 15 B 8 4
B3, 5 NCBI A% B HHE % 91T BLAST Ho X J5 1m0 6 9 Jit
e LT 2 B R K



+ 1582 -

ERAREFLF20144F6 A% 3545% 128 Int] Lab Med,June 2014, Vol. 35,No. 12

2.5 WP ES R IRER DB R e 90 B SR 5] W
KE Rk 4 B BH PR AR AR (3 0 (1 R BRI 0 1 Bk HE &
T S 3X A )R A 28 0 7 vk A DN e, 357 8 BA M 5 86 3] 45 % 1 A il
FIBAMERRAS TR 7 01 A S 000 32 0 BE P (5
D1 G R B L BB R R D . DTk PR R 2
12.22% (11/90) , 532 vk PR 2 & 4. 44 % (4/90) . T JF 125 A M:
FRREEEFREN 2. 75 %, —FERARITFRE X (Y =514,
P<C0.05), WLFE 1.
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5 ARSI ITSI/ITSL B iR A Bk ERE
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FURH R B R R BB AR RN JC A T SR o S R
SRy, KLU G I E e L A A A
M 4% 50 55 57 75 75 0 0P AR ELRE IR L X 3 A T T BE R0 T 3
P B3R, DRI 3 — Tl e S8 A A 00 R 2 5 O B R Y T IR A
DAAT o W A R R R R S T B — R L Y
NN BEY Rl R 7 SR

TEE IR 2418 Wi v, TTS DX 48k 8 )™ V2 1 Ry T 747 i 4
M, HECHAFRA - 1T EER X ENEREEHS Y.
PG AR WF 98 1 SE B0 T BT F 51 00 i e S v, 45 SR X 2 X
IR LA T3 8605 K b5 UL I BT , FLAS 20 4l Bl 2 A
2509 DNA 38 ok . b T HEBR B PH P | f5 R BRBE 1l 07 A 995 D
B R RIIE R B B BB A% 16 Tl 19 K SF- 8 UL R E AT A E L AR
AT 2 3@ 4, o ITS3/ITSA By ¥ 38 7= 4 4 45
5.8S rDNA ) 3/ . ITS2 [X .28S rDNA 4 5" ; ITS1/1TS4 iy
PP 4035 . 18S rDNA Ry 33 . ITS1 X .5. 8S rDNA ., ITS2
X .28S rDNA [ 5%, WF 5545 LW, 514 1TS3/1TSA %
K R4 107 CFU/mL, 519 ITS1/1TS4 5 A% 0 B ok 10°

CFU/mL, HX f—Fr 4, = 3 0¥ b % 45 SR — 3%

3 32 LA A s P ARG ) AU D R S L AT AR D B A IR
PR A A R 3 L L 9 T DK A I A PR 45 E = 6 ~8 b, i i
PR b A5G0 0 B B 95 M S 2 ik — T 2~3 d ) A R
BEIER HAMEEAELIEREE., A RELEE LR
I8 R 0 £ B S A PR T 46 A 25 00 0 R A 2 TR 2 4 N ) 5
BB oy se % . O LR PCR MR %2 4 T 80 i
TEE .,

B R B DR BR R O 3 TR DA R T B B
RO, AR5 45 R 2 W 28 o 51 VR e T I O BBk,
AR N T 72. 7% (8/1D) .,

25 TR AR ST o B 2 X L 5E 514 4T PCR
W7 ke S AN R I T — B Y SCR AT 10 07 % B AL e 1 5
FROT PP, FRR S AR T . JE M AR T — 2P A
At R A< 28 70 (N OR FH BI0RR B B R A TTS3/1TS4 1 S i FH 51
Y EAT AR, P — 25 96 0E 2 Ik A 2 N — 2 A Y I R 52
FH B ) LR R B

2 % 3Tk
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