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Table 1  Plasmids used in this work
Name Description Source
SUCATPH ﬁ: mln/:;‘;gzj;;;‘u:l::;r;ll(j"::rrylng the hygromycin B phosphotransferase gene (HPH) initiated by the promoter of trpC M
LCNT68 The HPH gene is initiated by the promoter of the glyceraldehyde3-phosphate dehydrogenase gene (Pgap) from s
Ustilago maydis.
pUCATPH=Pgap  PirpC was replaced by the promoter Pgap from C. globosum NK402 This work
Shuttle plasmid for Escherichia coli and Agrobacterium HPH gene promoted by PirpC of A. nidulans. HPH gained
pBI121-HPH from pUCATPH through digestion with Xba I  was ligated to the Xba | site of the vector pBI121 between the left This lab
and right borders of the T-DNA '* .
1.1.2 NK402 1.3 NK402
Pgap PDA 10 -15d NKH02
> Pro(s) (5- 2990 x g
CGCGGTACCGTGATTACTTATTGTTTACGTTGGG3") ; 5 min ( )o
Pro (as) (5"-AATATCGATGCGGTGGTAAGTGAGCT-
GCTGTTCTTTTGG-3") N o
N N B (Hygromycin B) .PEG. 1.4 NKH02
(Acetosyringone  AS) Turgeon
; DNA 1 mL NK-402 ( 10° =107 /mL)
I Roche o PDA 28 C 2-34d,
1.2 NKH02 B 3 0.7 mol/L NaCl
NK402 (50.100. 150+ 1 ; 20 - 30 mL
200.250 mg/L) B PDA (Potato Dexirose (0.7 mol/L NaCl 8 mg/mL I mg/mL
Agar) " MM " (Minimal medium) ) 2 he
28 C 6 d o 50 mL 4 °C 1914 x g 10 min ;



Xiaoran Hao et al. /Acta Microbiologica Sinica(2011)51(11)

1496
0.7 mol/L NaCl ( Sorbitol
transformation cushion STC) " 2 -3 o
STC 10°/mL. 100 pL
10 — 25 wg DNA o
PEG3350-8000 10 min. "2
28 C
( 200 mg/L B 1%
) 28 C 5-74d.
PDA( B 100 mg/L)
1.5 A. tumefaciens NK-102
28 C A. tumefaciens  OD,, 0.3 -0.5
pBI121-HPH 50 mg/L
LB
5 mL LB (
100 mg/L; 25 mg/L 50 mg/L)
28 C 16 =24 h. 1 mL
(Induction medium IM)
5mL 200 pmoL/L AS M 7 23 C
ODy,, =0. 5. 100 L  A. tumefaciens
100 L NK-02 (10" /mL) 8
200 pmoL/L AS IM
. 23 C 48 h, M PDA
MM ( B 100 mg/L;
100 mg/L) . 28 C 5 d.
PDA MM o
1.6
2
10 B  PDA
8 5d. 8
B(100 mg/L)  PDA
28 C o
1.7 Southern blot
NK-02 Raeder
PB " o Southern blot
o 2 pg
DNA 5 g HindlIIl
DNA o
pUCATPH Clal-BamH]1 1 kb HPH

o

2
2.1 B NK402
NK-02 B PDA
MM 28 C 6d
2 o
2 C. globosum NK402 B
Table 2 Assay on hygromycin B sensitivity for NK402
c¢(Hygromycin B ) /(mg/L)
Medium
50 100 150 200 250
PDA +++ ++ - - - == === - - =
MM +++ +++ A+ -+t - + - -

The hyphal growth inhibition used for quantitative estimations were
+ + — and + + +)
according to the diameter of the colonies. The symbol “ - - — ”shows

divided into four classes ( - - - + - -

the growth of the strain was completely inhibited by the hgromycin B.

2 PDA B
100 mg/L NK402 » MM
B 250 mg/L NK-402
. 100 mg/L B PDA
NK-02 o
2.2 NKH02
2.2.1
25 € .28 C.31 €34 C.37 C 2 h
o 1A
34 C ;
37 C 2 h
1A o
2.2.2 DNA
DNA
(
3).
3
Table 3 Effects of time and temperature of
incubation on transformation
t/min
T/ C
10 20 30 40
RT* R - - 13 -15° - -
0 6 -8 10 -12 35 -37 9-11
* A mixture of 10" protoplasts and 10 wg pUCATPH-Pgap was kept at 28
°C. "No transformant was obtained. ° The number of transformants
obtained.

30 min
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. DNA (pUCATPH. pUCATPH-Pgap pCM768)
> NK-02 5d
. pUCATPH
2.2.3 PEG : PEG 3d o 1D
(PEG3350.PEG4000.PEG6000 . PEG8000) B
(40% 50% 60% w/v) o pUCATPH-Pgap NK402
o 60% o
PEG3350 ( 1B.C). pCM768 NK402 o
3-5 /g
DNA.
2.2.4 23 o
8r 57 30 -
oA H 20} g st © +
Sef
& 2 220}
25t S5t =
g T g E
EEL G S 157
2 & 10 g
§ 3F = 10+
g2 m 5
5 L
1 L
0 . : . - 0 > : - ‘ 0 - :
25 28 31 34 37 PEG3350 PEG4000 PEG6000 PEGS000 40% 50% 60%

e PEG Concentration of PEG3350(m/v)

7/ .
pUCATPH-Pgap<

1 C. globosum NK-02
Fig. 1 Protoplast transformation of C. globosum NK-02. A: The optimal temperature for protoplast formation. The mycelia were digested in 20 mL
enzyme mixture at various temperatures for 2 h. B: Effects of various PEG on the transformation efficiency. The mixture of 107 protoplasts and 10 pg
pUCATPH-Pgap was incubated at room temperature for 10 min. The concentration of PEG was 60% (w/v). C: Effects of various concentrations of

PEG3350 on the transformation efficiency. D: C. globosum NK-02 transformants obtained by protoplast transformation using different plasmids. The

arrow indicates the only positive transformant with pUCATPH plasmid.

2.3 A. tumefaciens EHA105 NK-102 NK-02 o TAS

A. tumefaciens AGL- . LBA4404.EHA105
NK-02 . AGL- .LBA4404 LBA4404-HPH
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pBI121-H{PH A. PDA ( AS) IM (
tumefaciens EHA 05 A. AS)

tumefaciens EHA105-HPH. A. tumefaciens EHA105— IM( AS)

HPH NK-02 3.2 %

10° /107 . ( 24A).

2 C. globosum NK-02
Fig. 2 Agrobacterium-mediated DNA transformation ( ATMT) of C. globosum NK-02. A: C. globosum NK-02

transformants obtained by A. tumefaciens EHA105-mediated DNA transformation. B:Phenotypic change in transformants
from ATMT. The yield of chaetoglobosin A drops dramatically in the fermentation broth of mutants 112 114 120 or
339 by ATMT (data not shown).

2.4 3B ATMT
2 ATMT
10 B NK-02
PDA 8 28 C 5 do ( 2B).
B PDA 28 C
3
100% o
B C. globosum NKH02 .

2.5 Southern blot

5
(P1.P5.P12.P19.P28;88.100.228.275.325) 10° =10’ /mL
HindIIl . .
HPH .

( 34) DNA NK-

NK-02 . ( 38B) 102 HPH

DNA .
2 30 - 50 /

NK-402 o 10 wg DNA,
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3 Southern blot

Fig. 3 Southern blot analysis of the transformants. A DIGHabeled 1-
kb Clal-BamHI fragment of plasmid pUCATPH corresponding to the
HPH gene casselte was used as probe. A: Genomic DNA without
digestion. M: N-DNA Hindlll Marker the stripes were 23130 bp

9416 bp 6557 bp 4361 bp 2322 bp and 2027 bp. lane 1: wild-
type; lanes 2 — 6 contained were pl  p5 pl2 pl9 and p28 by the
protoplast transformation; and lanes 7 — 11 were transformants 88

100 228 275 and 325 by ATMT. B: Genomic DNA was digested
with HindIIT and the fragments were separated on agarose gels. Mz \-
DNA HindIIl Marker the stripes were 23130 bp 9416 bp 6557 bp

4361 bp 2322 bp and 2027 bp. Lane 1 was wild+type; lanes 2 - 6
contained the DNA of transformants pl  p5 pl2 pl9 and p28 by
protoplast transformation; and lanes 7 — 11 contained the transformants

88 100 228 275 and 325 by ATMT.
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Two optimized transformation protocols for a cellulose—
utilizing fungus Chaetomium globosum NK-02

Xiaoran Hao Yuan Ji Huang Chen Jiannan Bi Jiao Pan Xudong Zhu
National Key Program of Microbiology Department of Microbiology College of Life Sciences Nankai University Tianjin
300071 China

Abstract: Objective @ We developed the transformation methods of the strain Chaetomium globosum NK-02.

Methods We constructed plasmid pUCATPH-Pgap and compared the transformation efficiency with pUCATPH and
pCM768. We established the PEG mediated protoplast transformation and Agrobacterium tumefaciens EHA105 mediated
transformation methods. Results In protoplast approach approximately 3 —5 transformants/pg DNA could be obtained.
The highest efficiency of transformation was obtained by employing pUCATPH-Pgap. A. tumefaciens EHA105 successfully
mediated T-DNA insertion into the genome of C. globosum NK402 and the transformation rate was 3. 2 x 10” transformants
/107 spores. The transformants retained stable after generations. Southern blot analyses confirmed that the DNA had
integrated into the chromosomal DNA of C. globosum NK-402. Conclusion The transformation systems were good basis
for selection of C. globosum mutant strains that effectively utilizing cellulose.

Keywords: Chaetomium globosum cellulose Agrobacterum tumefaciens transformation
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