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pull-down

Steiner and Witzmann, 2000

Ohnuki et al., 2010

 

T7

T7

(

Smith and Petrenko, 1997) pull-down

 

Pyricularia oryzae Couch

Araki et al., 

2005, Lee et al., 2011
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2  

1. 

Fig. 1

spore tip mucilage STM

germ tube

appressorium

8 MPa

penetration peg

Howard et al., 1991, Wilson and Talbot, 2009  

DeZwaan et al.,1999, Ahn et al., 2004, Chen J et al., 2008

1

Dean, 1997

2

1

Saunders et al, 2010a 1 3

6

70 Xiao et al, 1994
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(Smith and Petrenko, 1997)

DNA

cDNA

1

pull-down

42 Mb

50 Dean et al., 2005

cDNA

cDNA mRNA

 

 

 
FFig. 1   Infection mechanism of P. oryzae. 
Infection of P. oryzae occurs when fungal conidia attach to leaf surface with spore tip mucilage. A single 
round of nuclear division occurs shortly after spore germination on the surface of rice plant and then a 
unicellular specialized infection structure known as an appressorium is differentiated at the tip of germ tube. 
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2.  

2. 1  

Pyricularia oryzae

P2 Guy11  (Leung et al. 1988)  

OMA; 5% [w/v] oatmeal ((The Quaker Oats Company, 

Chicago, USA  (MK-61M-G, National, ), 0.5% 

[w/v] sucrose , 

,1.5% [w/v] agar , 

YG 0.5% [w/v] Yeast Extract, 2.0% [w/v] glucose, 1.5% [w/v] agar

OMA oatmeal agar 28 ˚C

YG 28 °C 150 rpm  

7 OMA

BLB FL20S BLB, Toshiba, Tokyo 3

 

 

 

 

2. 2  

2. 2. 1 DNA  

DH5 F–, ø80dlacZΔM15, Δ lacZYA-argF U169, deoR, 

recA1, endA1, hsdR17 rK–, mK+ , phoA, supE44, λ–, thi-1, gyrA96, relA1

 

DNA Sambrook and 

Russell, 2001 LB 1.0% [w/v] tryptone, 0.5% [w/v] yeast extract, 1.0% [w/v] 

NaCl 1  

 

 

2. 2. 3   

New England BioLabs

Alkaline Phosphatase, Calf Intestinal (CIP, New 
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England BioLabs) 

2-4

Ligation convenience kit , 

2.3.1

 

 

 

2. 3 DNA  

100 ml YG 2-3 170 rpm, 28 ˚C 2000×g, 

10 min

0.1 g 500 μl DNA Extraction buffer 0.1 M 

EDTA ), 10 mM Tris-HCl, 0.5% [w/v] SDS, pH 8.0 1.5 ml

/ 4 °C, 15000 rpm, 5 min

1/10 3 M 

DNA 70% [v/v] 

RNaseA 20 μg/ml RNaseA Roche  

DNA 2 ml

24 1 ml YG

28 °C 3-4 1.5 ml

500 ml Lysis buffer (0.4 mM Tris-HCl, 0.06 mM EDTA

, 0.15 ml NaCl, 1% [w/v] SDS, pH8.0) 

65 °C 10 min Voltex Automatic Mixer S-100 TAITEC, 10 min

3 150 ml Solution 3 M CH3COOK, 11.5% [v/v] glacial acetic acid

/ 70% [v/v] 

RNaseA 20 μg/ml RNaseA Roche

 

 

 

2. 4  

2. 4. 1  

15 

min 2 2.1 3×104

/ml 20 μl
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6 h  

1 100 /

/

 

 

 

2. 4. 2  

5 μl Microscope 

Cover Slips (Fisher scientific, USA, Massachusetts) 3×104 /ml

20 μl 2. 4. 1 

 

 

 

2. 4. 3  

1 EtOH EtOH

 DMSO DMSO  MeOH

MeOH 10 acetone acetone

 3×104 /ml

2. 4. 1 

EtOH

1 DMSO 1

MetOH 10 acetone 1

control
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2. 5  

2. 5. 1 Biotinylated Roxithromycin (Bio-RXM)  

Bio-RXM  (Morimura et al., 2006) 

RXM (Sigma-Aldrich, St. Louis, MO, USA) RXM biotin PEO-LC amine 

(Thermo Fisher Scientific Inc. Rockford, IL USA) Bio-RXM
1H NMR TOF-MS Bio-RXM C63H113N6O22S (M+H)+ 

1337.7623 TOF-MS 1337.7580  

 

 

2. 5. 2 DNA BLT5615 host  

DNA BLT5615 host T7Select Phage Display System 

(Novagen, Madison, WI)  

DNA T7Select 10–3b (Novagen) 

Sau3AI

DNA BamHI T7Select 10–3b 2. 2. 3

PCR 80 100-1500 bp



12 
 

DNA T7 UP 

(GTTAAGCTGCGTGACTTGGC)  T7SelectDOWN (AACCCCTCAAGACCCGTTTA) 

 

host BLT5615 F–, ompT, hsdSB rB
– mB

– , gal, lac, dcm, pAR5615 AmpR

50 μg/ml Carbenicillin M9TB (18 mM NH4Cl ( ), 

39 mM KH2PO4, 72 mM K2HPO4( ), 70 mM Na2HPO4·7H2O ( ), 1mM 

MgSO4 ( ), 0.4% [w/v] glucose, 1.2% [w/v] peptone, 2.4% [w/v] yeast extract, 0.4% 

[v/v] glycerol) 50 μg/ml Carbenicillin TB  

(17 mM KH2PO4, 72 mM K2HPO4 ( ), peptone, 2.4% [w/v] yeast extract, 0.4% [v/v] 

glycerol) IPTG  1 mM BLT5615 host

DNA Sambrook and 

Russell, 2001  

 

 

2. 5. 3   

React-Bind Streptavidin coated HBC plates (Pierce, Rockford, IL) TBS (10 mM Tris-HCl pH 

8.0, 0.8% [w/v] NaCl) Bio-RXM 5 pmol/ l 1% [v/v] DMSO 100 l
Bio-RXM TBS 1% [v/v] DMSO 100 

μl TBS 3  
1010 pfu/ml 100 μl TBST 

(10 mM Tris-HCl pH 8.0, 0.8% [w/v] NaCl, and 0.1% [v/v] Tween 20 (Sigma-Aldrich)) 5

BLT5615 host 100 μl

1010 pfu/ml 100 μl

4 PCR T7up/ 

T7SelectDOWN DNA

 

 

 

2. 6  

Broad Institute Magnaporthe 

oryzae database (http://www.broadinstitute.org/annotation/ 

genome/magnaporthe_grisea/MultiHome.html) National Center for 

Biotechnology Information NCBI BLAST http://blast.ncbi.nlm.nih.gov/Blast.cgi
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NCBI (http://www.ncbi.nlm. nih.gov/)

 
 
2. 7 cDNA  

2. 7. 1 RNA  

RNA ISOGEN

2. 3 DNA

0.1 g 1 ml ISOGEN

0.2 ml 4 °C, 15,000 rpm, 15 min 1.5 ml

4 °C, 15,000 rpm, 15 

min 0.8 10 min

4 °C, 15,000 rpm, 10 min 1 ml 70% [v/v] EtOH

10 min RNase free RNA

RQ1 DNase Promega, WI, USA ISOGEN

  

 

 

2. 7. 2 AF; Appressorium Formation NA; Non 

Appressorium Formation RNA  

2. 1 1×105

/ml 2% [w/v] yeast extract

15

1×105 /ml

3 h

 (FDU-2100, EYELA) 

( , )

ISOGEN 800 μl 2.7.1

RNA RNA  
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2. 7. 3 cDNA RT- PCR 

RT-PCR first strand cDNA total RNA Ready-To-Go 

You-Prime First-Strand Beads GE Healthcare, Amersham, UK

Oligo dT 12-18 Primer invitrogen, Carlsbad, 

California, USA cDNA PCR PoCDC27

PoCDC27 RT F (ATAAGAATACGGCGGTCCATC) PoCDC27 RT R 

(GGTAGCCCAAGAAAAGCAAC) GAPDH GAPDH F 

(GACCGGAGGCGAGACTCA) GAPDH R (GCGTCGACGTTCCAGATGTA) 
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3  

3. 1  

24

Table 2 Streptomycin

 (Cyprodinil, Mepanipyrim, Pyrimethanil) 

Heye et al., 1994, Miura et al., 1994, Neumann et al., 

1992 Tetracycline  13

 

6 Erythromycin, Roxithromycin, Josamycin, Midecamycin, Avermectin B1, 

Milbemycin K Hadacidin Chloramphenicol Rifampicin Aspirin 10  

Roxithromycin RXM RXM

50S

Ueno et al., 2005, Schlünzen et al.,2001, Suzaki et al., 1999, Yatsunami 

et al., 1999, Kawasaki et al., 1998

RXM

RXM  

RXM

50 μg/ml 100-200 μg/ml

250 μg/ml

(Fig. 2; 1 ) P2

100 μg/ml RXM

250 μg/ml RXM

Guy11

Guy11 250 μg/ml RXM

300 μg/ml RXM  
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FFig. 2 Effects of RXM on the Development of the Rice Blast Fungus P2 Wild-Type Strain. 

Conidia of P2 strain were suspended in distilled water containing various concentrations of RXM. 
The frequency of conidial germination and appressorium development and the length of 
non-appressorium forming germ tubes were assessed at 6 h after inoculation on microscope cover 
slips. *p < 0.05, **p < 0.01 as compared to 0 μg/mL of RXM. 
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3. 2 T7 RXM  

T7 RXM RXM

biotin-avidin bio-RXM 2. 5. 1

Biotinylated Roxithromycin (Bio-RXM) bio-RXM

500 μg/ml Data not shown

DNA

50 cDNA

 

T7 30 RXM

Table 

3 T7 pe32-11

table 3 20S cyclosome subunit CDC27 ( CDC27)  

MGG_06292.6 P. oryzae cell division cycle 27 

homolog; PoCdc27 E-value=0 Fig. 3

PoCdc27

CDC27 CDC27 APC

Peters, 2006 TPR 

tetratrico peptide repeat Vodermaier et 

al., 2003 CDC27

Yu, 2002, Thornton et al., 2006, Peters, 2006

Saunders et al, 2010a

RXM PoCdc27  
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FFig. 3  Amino Acid Sequence of PoCdc27 (MGG 06292). 

(A) Possible RXM target peptide 32-11 was aligned with part of PoCdc27. The homology 
between those amino acid sequences was 98%. (B) The deduced amino acid sequence of PoCdc27 
was compared with human CDC27. The PoCDC27 gene consists of 2,508 bp and encodes 835 
amino acids. PoCdc27 displayed 30% identity to human CDC27. A similar region with 32-11 is 
illustrated by a gray bar, and tetratrico peptide repeat domain is underlined. 
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3. 3  PoCDC27  

RXM

PoCDC27

VG AF NA

RNA 2. 7 cDNA PoCDC27 RT-PCR  

PoCDC27

Fig. 4 PoCdc27 RXM  

 

 

 
Fig. 4 Semi-Quantitative RT-PCR Analysis of PoCDC27 Gene Expression.  

The phase-specific expression of PoCDC27 in P. oryzae was analyzed by RT-PCR. RNA was 

extracted from vegetatively growing mycelia (VG), appressorium-forming germ tubes (AF), and 

non appressorium forming germ tubes (NA) of P2. The expression of GAPDH was used as internal 

control. 
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4  

24

1

13

10 Table 2  

Streptomycin

1

Pestka, 1971 Streptomycin

(Adrock and Hettig, 1946)  

Tetracycline

9-Me-Streptimidone RNA Actinomycin D

Herbimycin A Cyprodinil

Mepanipyrim Pyrimethanil Polyoxin A Venturicidin A

Salicylic acid Herbicidin A DNA Tubercidin

Tunicamycin IV 13

Tetracycline

40S

Sarkar and Thach, 1968, 

Weisblum and Davies, 1968) 60S

Obrig et al, 1971 Actinomycin D

Reich et al., 1962 Philips et al., 1960 Herbimycin A

Hidesuke et al., 1991

Heye et al., 1994, Miura et al., 1994, 

Neumann et al., 1992 Polyoxin A

Endo et al., 1970 Venturicidin A H+ ATP ATP

Zhang et al., 1993 Salicylic acid

Amborabé et al., 2002 Herbicidin 

A Arai et al., 1976 Tubercidin
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Hwang et al., 1994

Tunicamycin IV N-

Takatsuki et al., 1971, Chaffin et al., 1985  

6 Erythromycin, Roxithromycin, Josamycin, Midecamycin, Avermectin B1, Milbemycin 

K Hadacidin Chloramphenicol Rifampicin Aspirin 10 Hadacidin

DNA

Hadacidin

Kaczka et al., 1962

Chloramphenicol 50S

Cohen and Creger, 1967 Rifampicin

RNA P

Geick et al., 2001, Greiner et al., 1999 Aspirin

Smith 

and Willis, 1971, Stark et al., 2001 50S

Bryskier, 1998, Young et al., 

1989

Jones, 1999, Scaglione and Rossoni, 1998 Avermectin B1, Milbemycin K

16

Cl

Danaher et al., 2006 Chloramphenicol Rifampicin Aspirin

70S Honore N 

and Cole, 1994, Zhang Y, 2005, Brodersen et al., 2000, Pioletti et al., 2001

 

3 1

2
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Min 

and Jang, 2012

3

14 15 16

Čulić et al., 2001, Kohyama et al., 1999,  

Yatsunami et al., 1999 14

Erythromycin, Roxithromycin 16

Josamycin, Midecamycin

Roxithromycin RXM  

RXM P2 100-200 μg/ml

250 μg/ml Fig. 2

100 μg/ml

RXM

2

 

1

DNA

 

RXM 30

27-2 29-4 32-11 35-16

4 Table 3 29-4 35-16

27-2

DNA DNA polymerase ε

DNA polymerase ε DNA

Kesti et al., 1999
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32-11 CDC27 PoCdc27

98 (Fig. 3) PoCdc27 

CDC27

Yu, 2002, Thornton et al., 2006, Peters, 2006 CDC27

1 APC 1

PoCdc27

PoCdc27

DNA DNA

Saunders et al., 2010b UEP1 UEP3 PUB4

McCafferty and Talbot, 1998 PoCDC27

RXM

RXM Fig. 4  

24 10

cDNA

cDNA RNA
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3 RXM  

5  

RXM 50S

Schlünzen et al, 2001

Bryskier, 1998, Young 

et al., 1989 IL-8

(Gao et al., 2007, 

Amsden, 2005, Aoki et al., 2005, Ueno et al., 2005, Ogawa et al , 2003, Suzaki et al., 1999, 

Yatsunami et al., 1999, Kawasaki et al., 1998, Ozeki et al.,1996, Omura et al., 1987)

RXM

 

1 RXM P. oryzae cell division cycle 27 homolog PoCdc27

CDC27

Anaphase Promoting Complex APC

Yu, 2002, Thornton et al., 2006 APC

CDC27 Tugendreich et al., 1993, 

Zachariae et al., 1996, Lamb et al., 1994 APC 12

Peters, 2006 13

Yoon et al. 2002 CDC27

TPR tetratricopeptide repeat domain APC

CDH1 APC

Vodermaier et al., 2003 APC CDH1 CDC20

B

Peters, 2006

Saunders et al., 2010a PoCdc27 RXM
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PoCdc27 CDC27

30

RXM

RXM

 

 

 
FFig. 5 Structure of roxithromycin. 

Roxithromycin (RXM) is one of the 14-membered ring macrolide antibiotics 
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6.  

6. 1
6. 1. 1  Polymerase Chain Reaction (PCR)  

PCR Expand High Fidelity Plus PCR System Roche, Mannheim, Germany Taq DNA 

Polymerase New England BioLabs, Ipswich, MA, USA 6 kb

Phusion High-fidelity DNA Polymerase (New England BioLabs) 

10-50 μl PCR

QIAquick PCR Purification Kit QIAGEN, CA, USA

 

 dNTP PCR DIG labeling 

mix Roche

Table 4  
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6.1.2  

PoCDC27 pD20S hygromycinB

hygromycin phosphotransferase gene: hph

pCSN43 Staben et al., 1989 PoCDC27 FL; fragment left 2.2 

kb PoCDC FL-F PoCDC FL-R pCSN43 ApaI-XhoI

PoCDC27 FR; fragment right 1.9 kb PoCDC FR-F PoCDC 

FR-R pCSN43 EcoRV-SpeI  
pBFtefPoCDC27

pCSNtefXX pCSNtefXX pCSN43 EcoRV Hind
Klenow Fragment pMK412 Aureobasidium pullulans 

translation enhance factor α1 (TEF) Ptef-F Ptef-R
EcoRV (Watanabe et al., 2007) pCSN tef XX SmaI

PoCDC27 F PoCDC27 R PoCDC27
pCSNtef20S pCSNtef20S TEFp-PoCDC27 BamHI

blastcidin S deaminase (BSD) pBF101
BamHI Kimura et al., 1994 pBFtefPoCDC27  

pET-PoCDC27 pET15b Novagen, WI, USA

BamHI pCSN43 MCS BamHI pET43A

PoCDC27 PoCDC27 F PoCDC27 R pET43A SmaI

pET-PoCDC27  

 

 

6. 2  

Kimura et al., 1994

5 mm YG 28 °C 2

3 ml YG 100 ml

50 ml 2000 g, 

10 min OM buffer 1.2 M MgSO4, 10 

mM Sodium phosphate buffer; pH 7.0 1 g 15 ml

 (Filter Unit pore size 0.45 μm, MILLEX-HV, (Merck 

Millipore, Billerica, MA, USA)) 1 ml 30 mg/ml Lysing Enzymes from Trichoderma 

harzianum Sigma-Aldrich 10 mg/ml yatalase TaKaRa  in OM buffer  28 °C

70 rpm 2.5 h 1 

ml ST buffer 0.6 M sorbitol, 0.1 M Tris-HCl; pH 7.5 4 °C, 2000 



29 
 

 g, 10 min  STC 

buffer 1.2 M sorbitol, 0.1 M Tris-HCl pH 7.5 , 20 mM CaCl2 STC buffer 5 107 

/ml 20 μl 1.5 ml

DNA 5-8 μl DNA 500 ng DNA

65 °C 5 min DNA 60% PEG solution

60% [w/v] PEG4000 , 0.05 M CaCl2, 0.01 M Tris-HCl pH 8.0 12.5 μl

2 25 μl 20 min STC-50 buffer 1.2 M sorbitol, 

50 mM CaCl2, 0.1 M Tris-HCl pH 8.0 1 ml

4 °C, 7000 rpm, 10 min  YG1/2SC

0.5% [w/v] Yeast Extract 2.0% [w/v] glucose, 0.6 M sorbitol, 25 mM CaCl2 250 μl

28 °C 3-24 h 25 μl

 

hygromycin 100 μg/ml hygromycin B

YG20S 0.5% [w/v] Yeast extract, 2% [w/v] Glucose, 20% [w/v] Sucrose, 1.5% 

[w/v] agar 28 °C 4-6

hygromycin B 200 μg/ml YG

hygromycin B 100 μg/ml YG

 

Blasticidin (Guy11 ) 2 μg/ml Blasticidin S, Hydrochioride

BasicN20S (0.16% [w/v] yeast nitrogen base without amino acid and ammonium 

sulfate (Becton, Dickinson and Company, Sparks, MD), 0.1% [w/v] NH4NO3 ( ), 20% 

[w/v] Sucrose, 0.5% [w/v] Glucose, 1.5% [w/v] agar ( )) 

5 μg/ml Blasticidin S, Hydrochioride

BasicN (0.16% [w/v] yeast nitrogen base without amino acid and ammonium sulfate 

(Becton, Dickinson and Company), 0.1% [w/v] NH4NO3 ( ), 0.5% [w/v] Glucose, 

1.5%[w/v] agar ( ))  

Blasticidin (P2 ) 2 μg/ml Blasticidin S, Hydrochioride

BN20S (0.26% [w/v] yeast nitrogen base without amino acid (Becton, Dickinson and 

Company), 20% [w/v] Sucrose, 0.5% [w/v] Glucose, 1.5% [w/v] agar ( ))

5 μg/ml Blasticidin S, Hydrochioride

BN (0.26% [w/v] yeast nitrogen base without amino acid (Becton, Dickinson 

and Company), 0.5% [w/v] Glucose, 1.5% [w/v] agar ( ))
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6. 3  

DIG ( ) 

for Filter Hybridization Roche DNA

UV GS GENE LINKER UV CHAMBER, BIO-RAD

60 mjoule, nick 20×SSC 3 M NaCl, 300 

mM Nylon Membranes, positive charge; 

Roche DNA overnight UV DNA

150 mjoule 65 °C, over night DIG

DIG Fab Roche CDP-Star GE 

Healthcare, Little Chalfont , UK  

(0.2 M NaOH, 0.1% [w/v] SDS) 65 °C

15min 2 2 SSC 0.3 M NaCl, 30 mM 

 

FL probe  FR probe PoCDC27 probe PoCDC27-L probe DNA

 FL probe F  FL probe R PoCDC27 FR-F PoCDC27 FR-R

PoCDC27 F PoCDC27 R PoCDC27 F PoCDC27 L PCR

hph-R probe pCSN43 hphL-in PR-1

PCR tef probe pCSNtefXX Ptef-F Ptef-R

PCR  

 

 

6. 4 real time RT-PCR 

Real time RT-PCR 7300 Real-Time PCR System (Applied Biosystems) 

Real time RT-PCR SYBR Green I 

(Applied Biosystems) 2 20 μl

GAPDH Internal Control

PoCDC27 PoCDC27 RT F PoCDC27 RT R

GAPDH GAPDH-F GAPDH-R

VG 1  

 

 

6. 5  

6. 5. 1  

pET-PoCDC27 2.3.6 2.3.1
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BL21 Rosetta (DE3) F-, omp T, hsd S(rB-, mB-), gal, dcm, 

pRARE CmR 100 μg/ml

30 μg/ml LB 2 ml 37 °C, over night

100 μg/ml enrich 2  [w/v] trypton, 1% [w/v] yeast extract, 0.5% 

[w/v] NaCl, 0.4% [v/v] glycerol, 0.68 % [w/v] KH2PO4, 1% [w/v] glucose OD600

0.4-0.6 25 °C IPTG 0.5 μM

20 °C 12 h  

4 °C, 7000 rpm, 5 min storage buffer 20 mM 

2-mercapt ethanol, 50 mM Tris-HCl 100 1 Lysis 

buffer (20 mM 2-mercapt ethanol, 3% [w/v] NaCl, 10% [v/v] glycerol, 25 mM Tris-HCl, 20 mM 

Imidazole, protease inhibitor (cOmplete ULTRA  mixture tablets, EDTA-free, Roche Applied 

Science)) SONIFER 450, BRANSON, CT, USA

4 °C, 15000 rpm, 15 min

 

 

 
6. 5. 2  His tag  

Ni Ni-NTA Agarose QIAGEN

Ni Ni-NTA Agarose QIAGEN

4 1 h His tag Lysis buffer 

(20 mM 2-mercapt ethanol, 3% [w/v] NaCl, 10% [v/v] glycerol, 25 mM Tris-HCl, 20 mM 

Imidazole) Extraction buffer (20 mM 2-mercapt ethanol, 3% [w/v] NaCl, 10% [v/v] 

glycerol, 25 mM Tris-HCl, 400 mM Imidazole, protease inhibitor (cOmplete ULTRA  mixture 

tablets, EDTA-free, Roche Applied Science)) His tag  

 

 
6. 5. 3  

PD-10 GE healthcare

His tag 2.5 ml

HBS buffer 10 mM HEPES pH 7.4, 150 mM NaCl 3.5 ml

 

 

6. 5. 4  

4×SDS-PAGE buffer 0.5 M Tris, 20 % [w/v]  2-Mercaptoetanol, 4 % 
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[w/v] SDS, 40 % [w/v] Glycerol; pH6.8 1/3 5 98 7.5

SDS-PAGE  

PVDF Immobilon-P; 

(SEMI-DRY TRANSFER CELL, BIO-RAD)

SDS-PAGE Transfer buffer PVDF

Transfer buffer PVDF 5% [w/v] skim milk Rche / TBST

20mM Tris, 150mM NaCl, 0.5% [v/v] Tween 20 PVDF

TBST 1% [w/v] Becton, Dickinson and Company TBST 

1 anti His antibody GE Healthcare 3000

 

PVDF TBST 1% [w/v] Becton, Dickinson and Company

TBST 6000 goat-anti-mouse IgG-AP Santa cruz Biotechnology, 

Inc, California, USA TBST PVDF CDP-Star

LAS-3000  

 

 
6. 6   

Biacore 

3000 GE Healthcare Sensor 

Chip CM5 GE Healthcare

RXM Sigma-Aldrich RXM DMSO DMSO

5 HBS-P buffer 10 mM HEPES pH 7.4, 150 mM 
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Fig. 6  Determination of the Genomic Structure of pocdc27 Mutant DCP55.   

(A) Schematic representation of PoCDC27 gene replacement. The FL area indicates the 5ʹ 

flanking region, and FR indicates the 3ʹ flanking region of PoCDC27. (B-E) Southern blot analyses 

of the pocdc27 mutant were done. Genomic DNAs were digested with PstI and BglII and 

hybridized with Dig-labeled DNA probes to determin the genomic structure of the mutant. 

Hybridizations were carried out using the FL probe (B), the FR probe (C), the PoCDC27-L probe 

(D), and the hph-R probe (E). 

 

 

 
Fig. 7 Physical Structure of DCP55 As Revealed by PCR and Southern Hybridization.  
(A) Model of the structure of pocdc27 mutant DCP55. Arrows indicate the primers to amplify the 
hph-PoCDC27 region. In the pocdc27 mutant, the upstream region of PoCDC27 was replaced by 
pD20S replacement vector, whereas the downstream of the gene was not rearranged. (B) PCR 
analysis was carried out with the hph specific primer and the PoCDC27 specific primer. The 3ʹ and 
the 5ʹ regions of PCR products were sequenced. M, λHindIII marker. 
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7. 2 RT-PCR PoCDC27  
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Fig. 8 Expression Properties of the PoCDC27 Gene in pocdc27 Mutant DCP55. 

RNA was extracted from vegetatively growing mycelia (VG) (A) and appressorium forming 
germ tubes (AF) (B) of pocdc27 mutant DCP55 and the wild type respectively. Expression levels 
were quantified by real-time RT-PCR and were normalized to the P. oryzae GAPDH mRNA. The 
relative index compared with wild type under VG condition is displayed. **p < 0.01 compared to 
the wild-type 
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Fig. 9 Germination and Appressorium Formation in pocdc27 Mutant Strain DCP55, Ectopic 
Strain ECP1, and Wild Type P2.  

The frequency of germinating conidia (A) and appressorium formation (B), and the length of 
germ tubes (C) were quantified after 6 h of induction on microscope cover slips treated with various 
concentrations of RXM. *p < 0.05 compared to the wild type. 
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Fig. 10 Construction of PoCDC27 overexpression mutants.  

(A) Schematic representation of PoCDC27 overexpression cassette. PoCDC27 gene was placed 
downstream of the constitutive TEF promoter. (B) PoCDC27 overexpression mutants (PCT1-1, 
PCT6-1) were detected by Southern blot analysis using the tef probe designed in Ptef region. The 
genomic DNA was digested with SphI. (C) The mRNA level of PoCDC27 in PoCDC27 
overexpression mutants were compared with P2 by semi-quantitative RT-PCR. Total RNA was 
extracted from vegetatively growing mycelia (VG). The expression of GAPDH was used as internal 
control. 
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FFig. 11   Germination and Appressorium Formation in PoCDC27 overexpression mutants 
(PT1-1 and PT6-1) and Wild Type P2.  

The frequency of germinating conidia (A) and appressorium formation (B), and the length of 
germ tubes (C) were quantified after 6 h of induction on microscope cover slips treated with various 
concentrations of RXM. **p < 0.01 compared to the wild type. 
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FFig. 12  Effect of low concentration of RXM on PoCDC27 overexpression mutants 
(GOXC9 and GOXC2) and Wild Type Guy11. . 

Bar charts illustrating the frequency of germinating conidia (A) and appressorium development 

(B) were quantified after 6 h of incubation on microscope cover slips. Conidia of each strain were 

treated with 0 μg/mL (1% ethanol) or 150 μg/mL RXM. **p < 0.01 compared to Guy11. 
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Fig. 13 Construction of PoCDC27 Complemented Strain PCT1-1.  
 

(A) PCT1-1 was detected by Southern blot analysis using the tef probe designed in Ptef region. 
The genomic DNA was digested with SphI. (B) The mRNA level of PoCDC27 in complemented 
strain PCT1-1 was compared with P2 and DCP55 by semi-quantitative RT-PCR. Total RNA was 
extracted from vegetatively growing mycelia (VG). The expression of GAPDH was used as internal 
control. 
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Fig. 14 Frequency of Conidial Germination and Appressorium Formation in PoCDC27 
Complemented Strain PCT1-1 Derived from DCP55.  

Bar charts illustrating the frequency of germinating conidia (A) and appressorium development 

(B) were quantified after 6 h of incubation on microscope cover slips. Conidia of each strain were 

treated with 0 μg/mL (1% ethanol) or 100 μg/mL RXM. *p < 0.05, **p < 0.01 compared to DCP55. 
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Fig. 15 Sensorgrams of RXM binding to PoCdc27 measured by surface plasmon resonance.  
 PoCdc27(A) and BSA(B) was immobilized to the CM5 Chip Surface by Amine Coupling. 
Sensorgrams were recoded in the presence of various concentrations of RXM.  
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Fig. 16  A working model how RXM affects to P. oryzae.  

 

RXM may bind to PoCdc27 and affects to other target(s) which have important function for 

appressorium formation and the ability to infection of P. oryzae. 
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