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The Targeted-deletion Technology in the Monascus ruber
Mediated via Agrobacterium tumefaciens

SHAO Yan-Chun LILi YANG Sha ZHAO Ying WANG Xiao-Hong CHEN Fu-Sheng’

(College of Food Science and Technology, Huazhong Agricultural University, Wuhan, HuBei 430070, China)

Abstract: Monascus spp., a kind of filamentous fungi, produce abundant of important metabolites which
were widely used in the fields of food and medicine. Until now, there are few reports on the important func-
tional genes of the Monascus spp. due to little genetic information. In this paper, the feasibility of gene dele-
tion mediated via Agrobacterium tumefaciens on the basis of homologous recombination was analyzed by
studying on the deletion of the RGS domain of putative G-protein signaling regulator gene mrf4 in Monas-
cus ruber. The length of homologous arms of deletion vector pC805S were 958 bp and 824 bp, respectively.
There were 26 transformants in which homologous recombination occurred in 138 transformants and the re-
combination rate was 18.8%. The result showed it was feasible to identify the function of unknown gene in
M. ruber with the targeted-deletion technology mediated via A. tumefaciens.

Keywords: Monascus ruber, mrfA gene, Homogenous recombination, Targeted-deletion
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) 1 RGS (G- (Agrobacerium tumefaciens)
) (Aspergillus nidulans) ,
, flbA , flbA
s [ . (Aspergillus 1 Mﬂs[‘_'?jj%
Sfumigatus) (Aspergillus terrus) 1.1 #R
J1b4 1.1.1 E¥R5SFRHL: (Monascus ruber)
(Monascus spp.) ) (Agrobacterium tumefaciens) T-DNA ;
> (Escherichia coli)DH5a (
monacolins ) , (Agrobacterium tumefa-
¥- cient)EHA105, pSKH, pCAMBIA3300
[2]
) , pSKH ,

, pCAMBIA3300 T-DNA
1.1.2 EEFMEZLF: Hind Kpn Sac

) Sma T4 DNA Fermenta , PCR
2003 s ExTaqE
;3] [4] rTaqE
T-DNA B ( )
f1bA 1.1.3 FE{UFE 5% F: Tgradient PCR  (Biometra
80 mrfA , ), Gel Logic 200 (Kodak)

, 1.1.4 SR HAHEBSIMETILE 1.

R1 KBEHAIASY

Table 1 Primers used in this experiment

Primers Sequences(5'-3") Function
P1 ACGAACGCCTGTAATGCTC mrfA
P2 TCGTGTCCGTTTCACCAGA mrfA
Pl’ GTCAAGCTTACGAACGCCTGTAATGCTC (Hind )
P2’ TTTGGTACCTCGTGTCCGTTTCACCAGA (Kpn )
5'fl GTCAGTTTG AAA CTG GAT TCG CATC
3'gspl GTTGTTTGAGATGGCTCAGAC TTCTG
1.2 7% pC805S; pSKH Hyg (
1.2.1 EFHERE: [10] ) DNA mrf A RGS
1.2.2 SRREERBME: M ruber DNA RGS
, Pl P2 , mrfA  ORF  pC805S, 1A, DNA
DNA R BioEdit 1B
; PL P2 123 BiRM#EEKELXETE DHS0:
5 Hind Kpn ( [11].
P1" P2 DNA 1.2.4 B EIKEEIL A. tumefaciens EHA105: A.
DNA pCAMBIA3300, tumefaciens EHA105
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Fig. 1 The Construction procedure of knock-out vector pC805S
A pC805S ;B mrfA DNA s Sac Sma pSKH
DNA

Note: A: The Construction procedure of pC805S; B: The Diagram of DNA conding for mrf 4.
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pC805S [10]
1.2.5 & BB E K pC805S Y A. tumefaciens
EHA105 3% L 4Tt i [12]
1.2.6 FYPRFHI PCR JiiE: Pl P2
5'f1 3'gspl ,
DNA PCR

2 &%t

2.1 RERREREYIEIE
2.1.1 4R%3 mrfA EEH) DNA F5IHIY 15,
mrfA  ORF 5 Pl 3
P2 PCR ,

bp
10000

5500

2500

1000

250

2 K DNA FEtA9 PCR #1845 R

Fig. 2 PCR amplification for long DNA fragment

M: DL15000 DNA marker; 1: S PCR

2~5 s P1 P2 PCR

M: DL15000 DNA marker; 1: Negative control, PCR result with
steriled ddH,O as template; 2~5: PCR of long DNA fragment with
primers P1 and P2 and genomic DNA of M. ruber as the template.

2 , PCR 2500 bp
, DNA
RGS 2172 bp
DNA pCAMBIA3300
, P1 P2 Hind Kpn
, P1’ P2 PCR
, 2( )
2.1.2 E4HFRK pC805 MMESLE: 1A

http://journals.im.ac.cn/wswxtbcn

pC805
,  Pl' P PCR
pC805 ,

pC805

1000

3 EHERRKPCSOS HMEGIFPCREEL R™

Fig. 3 Identification of recombinant vector pC805 digested

by Hind  and Kpn and PCR amplification

M: DL15000 DNA marker; 1: pC805;2 Hind Kpn

pC805 ; 3~4: pC805 PCR
MR DNA s P1 P2
PCR .
M: DL15000 DNA marker; 1: Recombinant vector pC805; 2: Re-
combinant vector pC805 digested by Hind and Kpn ; 3~4: The

PCR result with recombinant vector pC805 as template; 5: The PCR
result with genomic DNA of M. ruber as template.

3 , P1" P2 ,
M. ruber DNA
2500 bp PCR , 2190 bp
Hind Kpn
pC805 2500 bp 7500 bp
DNA , )
pC805
2.1.3 ELHFRRM pC805S MIMESLE:
RGS )
pC805S, 958 bp
824 bp, 1950 bp Sac
Sma pC805S,
8500 bp 1950 bp DNA ,
4 4 ,
, pC805S
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(A. tumefaciens)EHA105

23 EAHMEMBERTHEE
231 FBREUTFHFERBEREAR:

RGS mrfA , pC805S
EHA105 RGS
30 pg/mL PDA s
28°C 7 d, ,
s 28°C 7d ,
4 SaclF1Smal WEBYIELHFRAL pCBOSS £ELR 140 , 138
Fig. 4 Identification of recombinant vector of pC805S 138 ,
digested by Sac I and Sma 1
M: DL15000 DNA marker; 1: Sac Sma pC805S. ’ 31 ’
M: DL15000 DNA marker; 1: Recombinant vector of pC805S di- (2]
gested by Sac  and Sma
- . . . 5
22 BERBEERTE EHAL05 BIEE
pC805S EHAl0s  [PA ,
, 37°C , , P1’ ’
0,
P2’ PCR R 5 1h0%

232 RERIFEHBIFELFE PCR EE: 6
, MgkmrfA76 ~ MgkmrfA96 ,
RGS )

5 & pC805S E4H AR RATE EHA A9 PCR HiE
Fig. 5 Identification of EHA105 containing recombinated
vector pC80SS by PCR

M: 250 bp DNA marker; 1~7: pSKH pCAMBIA3300
M. ruber pC805 pC805S , PI' P2
PCR

M: 250 bp DNA marker; 1~7: PCR results with steriled H,O, pSKH,
pCAMBIA3300, M. ruber, pC805, pC805S and pC805S in 4 tume-

MekmrfA96” NS

faciens as templates. : : - M._rub:
6 HaZXHEHRHEINEMRELTFRE
5 M. ruber pC805 PCR Fig. 6 Pictures of putative transformants with autolytic
2250 bp DNA , pC805S aerial hyphae
PCR pC805S M. ruber MgkmrfA76
3700 bp , , MgkmrfA96 4
pSKH pCAMBIA3300 DNA DNA ,
, pC805S PCR 7
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MIl 2 3 4 5 6 7 8 9 Ml

bp
4500 bp
3000
2250 3993
1500 5000
1000 1500
750
1000
500 750
250 500
250
7 RGS REBMEL TR PCR WIE
Fig. 7 Identification of transformants without RGS domain by PCR
A: M1: 250 bp DNA marker; 1 2 3 4 9 pC805S, MgkmrfA76 MgkmrfA96 s P1 P2 PCR
; 5~8: 4 DNA PCR .
B: M2: DL2000 DNA plus marker; 1~4 pC805S MgkmrfA76 ~ MgkmrfA96 s 5'f1  3'gspl PCR
3 5~8 A 4 DNA PCR

A: M1: 250 bp DNA marker; 1, 2, 3, 4 and 9: PCR result with pC805S, M. ruber, MgkmrfA76, MgkmrfA96s and water as templates and P1
and P2 as primers; 5~8: PCR results with randomly selected transformants with autolytic aerial hypha as template.

B: M2: DL2000 DNA plus marker; 1~4: PCR results with pC805S, M. ruber, MgkmrfA76, MgkmrfA96 as template and 5'f1 and 3'gspl as
primers, respectively; 5~8: PCR results with randomly selected transformants with autolytic aerial hypha as template corresponding to those
of A picture.
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