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Rapid Extraction of Filamentous Fungal DNA for
PCR Amplification

PANLi" CUICui WANG Bin

(School of Bioscience and Bioengineering, South China University of Technology, Guangzhou, Guangdong 510006, China)

Abstract: Filamentous fungi play an important role in industry, agriculture, medicine and biological funda-
mental research. More and more attention has been paid to fungal breeding and gene functional analysis via
genetic transformation technology. However, the extraction of fungal DNA was labor intensive and
time-consuming, which makes it difficult to perform high-throughput screening of transformants through
PCR technology. In this paper, a rapid DNA extraction method was established for filamentous fungi (take
Aspergillus for example). DNA was easily obtained by exposing the fungal mycelia in 10 X TE buffer to mi-
crowave. RAPD and PCR experiments demonstrated that the extracted DNA satisfied the requirements of
PCR amplification. These results provided a foundation for the high-throughput screening of filamentous
fungal transformants.
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41 DNA (U1 CTAB %P, FiiEff PCR ¢34 A4 RE %
¥ALT . CTAB Tk H AR RSN M 2R B
DNA, {HZHEA TR B, ANRET L &l i iy 20K
JREE AR Z U R A kP, — e AR R TR
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ARICAGE T — il F T 224R FL % DNA A bt
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1 MRS

1.1 ##

1.1.1  E#h: kih % RIB40, K5 IFO4177, Kl
% AS3.951, Blli5E ATCC9142, Bii% CI1CC2377
(A 52 50 % AR

1.1.2  i®kFl: 10 x TE buffer (100 mmol/L Tris-HCI,
10 mmol/L EDTA, pH 8.0).

1.1.3 123 E: DPY §350E(1 L): BIKS 20 g, &1
10 g, BEBFE 5 g, K.HPO,3H,0 1.3 g, MgSO4-7H,0
0.5g, Bifl§ 15¢g, pH 5.5, 1 x 10° Pa K[ 20 min,

1.2 A&

1.2.1  EERER: ¥ 107-10° N 7546 T DPY 1
FRIEE,30°C Ki g 2-3 d Bl K L H 2.

1.2.2 DNA 2B HLHAZHhB D RE2L, & T
1.5 mL .04 7, JinA 50 uL 10 x TE buffer, #&7%
P22 8l, 55 5048 5 97 FH 3 1B (Parafilm) %
B, BHGEY T 700 WNEA 2 min, 37 RRREE RO A
VKIS 2 min, 12000 r/min 5.0 1 min, W 10 pL |
THAE R PCR B

1.2.3 CTAB 328l DNA: 7f DPY W ikkEFdtrh
BEF AL (M 10°4~/mL), 200 r/min, 30°C K5 J%
2 d, WAETEZZAR, Ve, HhUERR & H A i RER K
gy, WRTHE 12 h EABR TNk, Bl g4
A TR 2R TR b, InARA, PHE ZHARAR
FEHGEFEFL E 1.5 mL B0, M8 20-60 mg, K
JH CTAB LR B H 20 DNAMY,

1.2.4 PCR #38: FIH] EiRp #1551 DNA
VEREHR ™ 8% 0 1 548 DU R nueS, LIRS DN HZ IR

i DNA it . § #4544 Sense primer (5'-GGC
AGATAAGATAGCGGAAG-3'), Anti-sense primer (5'-
CCGACAGACTGTAGCCACC-3"), Hi3£[E Invitrogen

2y Al L. 25 puL PCR /K &AL $6 1 uL £ DNA,
5 U/uL Tag DNA R4 (TaKaRa) 0.2 pL, 10 x PCR

buffer ( TaKaRa ) 2.5 pL, 25 mmol/L MgCl, (TaKaRa)
2.0 pL, 20 umol/L 5|45 0.5 uL, 2.5 mmol/L dNTPs

(TaKaRa) 1.5 pL, WZE/K 16.8 pL. ¥ HFEF H: 95°C
5 min; 95°C 1 min, 55°C 1 min, 72°C 1 min, 35 1§
¥y 72°C 10 min, 738 7M1 T 1%350 N WE BE K L VK
e

1.2.5 RAPD-PCR: RAPD 5|# L& 1, £
Invitrogen 23 5 B G R R W CEAT R 25 pL):
10 x PCR buffer (TaKaRa) 2.5 pL, 25 mmol/L MgCl,
(TaKaRa) 1.5 pL, 2.5 mmol/L dNTPs (TaKaRa) 1.0 uL,
25 umol/L 5% 0.2 pL, 5 U/uL Taqg DNA R4
(TaKaRa) 0.2 uL, 33 A FEAS 5] DNA 1.0 pL, X
78K 18.6 uL. ¥ HEFEF A 94°C 5 min; 94°C 1 min,
33°C 1 min, 72°C 2 min, 45 MME; 72°C 5 min, §°
47 1% B W B I H Dk R D, BRI A

Z 1 RAPD-PCR [= [ FfifE RIS #1551
Table 1 Primers of RAPD-PCR

% J¥5
Number Sequence (5'—3")
Primerl AATCGGGCTG
Primer2 CTGCTGGGAC
Primer3 CGGCC[A/C]CTG[T/A]

12,6 ZRKEEHMALFEE: KB R EMEL
HUOK 2 RIB40 B AR Y Al (B A2 R ptE gL
Hyg w22, #4558 DNA i#47 PCR &3 .
R R NY #5198 Sense primer (5'-CTTG
TTCGGTCGGCATCTAC-3'"), Anti-sense primer (5'-GT
CGCCTAAGGTCACTATCAGC-3"). MAM 8 nucS
FE R A DNA Bt 808, OV AR 2R 5 R T [
1.2.3,

2 HREH

2.1 PCR #ll DNA BIRE

A3 AR AL FEAS 2 () DNA fil CTAB 1453
i) DNA S5k, PCR 43 it 25 51 i 5045 DUIE ] nucS,
HIREFAT VG T 1) 71 25 (L 1), U8 B e sk 10 22 4R
FLIE132] ) DNA AT LUIE R PCR & 18 AR AR -
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1 PCR ¥ & nucS EH

Fig. 1 PCR amplification of nucS gene

{1: 1: CTAB 7542 HU DNA §7 34 214 nucS FEH; 2-6: i ab R
I DNA § 84 £ 1 nucS 3L ; M: 250 bp marker (TaKaRa).

Note: 1: nucS gene amplified from DNA extracted by CTAB
method; 2-6: nucS gene amplified from DNA extracted by our

method using microwave. DNA extracted via two methods could
both satisfied PCR amplification. M: 250 bp marker (TaKaRa).

2.2 RAPD #¥ AR+ DNA HR=
DU Ab FE A DNA VR, #1)F RAPD £ AR X}
5 MRS R @RI T RAE KT M. RAPD-PCR 3k

Phylip3.65 3L RHISBAIARE AR T 5 pRith
IR RGE K TW I 3). 3 MoK T [/—4)
Yk, 1 HKHEE RIB40 AUk 5 IFO4177 4%
R, kiha SR E SV B AR
CICC2377, Bih% ATCC9142 S5k M E L LR W
o BRI, TR A5 2R DNA, Frikis
1) 2R 58 K 8 AT 4s 35 8 A B AR AL AR S RRAE 1Y
R KTV, UL i A #EA5 51 (1) DNA 5T
HACE, AT LA PCR SEI A BR .
23 KMWBHLFHRELEE
RGN A B ARAS K i 4 RIB40 Hf A R FNfE 4L,
T DNA, 435147 PCR Y1, 250 an1E 4 iR
BH X BEIE R nucS 3645 R0, WP RURAL fb T
DNA 0] Ly 34 2055 Wi i H braty, mioMEIE N ——
TR RPN R L7 DNA iy 38l B iRty
(Bl 455 4 38), DUBFAERIE & DNA RN E 5
3t A R A5t (1 4 555 2 08 R, TR R R

47 Z 80 R4 B9 37 Pkl (180 2), #H DNA & &AL FEPRIY PCR ik

Primerl Primer2 Primer3

bp M 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

2 Dtk#i B EEHHEY RAPD-PCR ¥ 18 [E &
Fig. 2 RAPD-PCR amplification patterns of five isolates of Aspergillus
1 ki A RIB40; 2: KIS IFO4177; 3: Kl 5 AS3.951; 4: B lliF ATCC9142; 5: R lliF CICC2377; M: 250 bp marker (TaKaRa).
Note: 1: Aspergillus oryzae RIB40; 2: Aspergillus oryzae IFO4177; 3: Aspergillus oryzae AS3.951; 4: Aspergillus niger ATCC9142; 5: As-
pergillus niger CICC2377; M: 250 bp marker (TaKaRa). Each isolate owns its characteristic PCR products, so RAPD-PCR could clearly
differentiate these five isolates.

Aspergillus niger (CICC2377)

Aspergillus niger (ATCC9142)

100 Aspergillus oryzae (AS3.951)
974,— Aspergillus oryzae (RIB40)
78
Aspergillus oryzae (IFO4177)

0.15 025 035 045 055 065 075 0.85 0.95 HUREK
L | | | 1 1 | | |

0.85 0.75 0.65 055 045 035 025 0.15 0.05 BfEHEE

3 AMHBREARMAZRLER
Fig. 3 Phylogenesis of five isolates of Aspergillus
Note: The serial number of these isolates are indicated in the parentheses. The number located in the branch represents the confidence, and
similarity coefficient and genetic distance are denoted below the phylogenic tree.
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Fig. 4 Rapid identification of Aspergillus oryzae transfor-
mants using PCR

1M 2 RN EARY IS nueS DR A R LR
(Hyg"); 3 1 4 5N HAL TV nucS FePR A 55 2Pkt A
(Hyg"); M: 250 bp marker (TaKaRa).

Note: 1 and 2 are nucS gene and hygromycin B resistant gene
(Hyg") amplified from wild isolate respectively; 3 and 4 are nucS
gene and Hyg" gene amplified from transformant respectively. 1 and

3 are positive control, and PCR could accurately identify transfor-
mants. M: 250 bp marker (TaKaRa).

3 i
BE A 220K LA AL AR R IBE A 8 3%, ik
T 114 R 3 7 T R R R AR R ) R (R A, T
H DNA 9 H IO il 24 /5 38 42 0 18 4% AL T i . H
HI22ARFLTE DNA A0 1 AR 3] 17— Se et il
faT ik, AEATh AR B PRGE R A Bk o A Rt A
PR DNA A7k B SCHRRIE DT, (Hx st ik
HRPG K By /A A BN L EUTE AL PR, A BB
AR SR PR 7™ A= W R B v i W AT R0 2 i 22 4R
LR Y A AR BE T L R R VR R B fR) Bk SR T X
DNA MR, FAIH 10 x TE buffer B2 4 i 24 ff
W RZEE A A, L., HF 5 min #GE
55 B DNA, 7] LI 2 PCR 18 Bk,
F PCR PO 544k 7. Ferreira 25 %4 it i F 13k
U A PR E 220K LA A 46 DNAYY S5 S0A H )
ZMib o {H Ferreira 219 51 5F B4 TE buffer ¥ 5 4%
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H2 5 DNA iz, HILEIUY DNA K .
T A FEAE . DNA Mt FE b, B 22 5 A
A (] X6 4R B DNA B 5T B A5 50, 75 B AR 4
55 %R EA T . 10 x TE buffer 1) EDTA fE45 &
DNase MG R—24 )83 F, ARAWH T DNase

FITEPE, g T 7ESR G A h X DNA REfR, XF
TR DNA AR EM . BT 10 x TE buffer
H EDTA & HH40 R, FTLA PCR VAR F b Mg iy 4t
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55 v T DS 24 Hh R AT AR IR (R 51 9 5 AR B AT

WE5 .
Zi BRTIR, ASCIR MY ZZR B DNA 2507
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